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PREFACE. 



This edition of the American Arithmetic has been care- 
fully revised, and 'enlarged by the addition of about forty 
pages of new and useful matter, comprising more than three 
hundred practical problems, with rules and explanatory notes 
for solving a number of them ; methods of analyzing problems 
and cancelling the equal factors of dividends and divisors; 
rules for computing interest upon notes on which partial pay- 
ments have been made ; rules for ascertaining the tonnage of 
ships, measuring round timber and spars; descriptions of 
board rules, used by surveyors of lumber'^ also, permutation 
and combination of numbers, exchange, horse power, and a 
number of useful tables. 

It is deemed important that every arithmetical term should 
be accurately defined ; that every operation to be performed 
should be distinctly stated, and every principle fully illus- 
trated by the solution of one or more problems ; that each rule 
should be deduced from the illustration of the principle, and 
that the rule should designate the successive steps to be taken 
in tiie solution of all similar arithmetical problems. 

The peculiar characteristics of this treatise are, its accurate 
and complete definitions of arithmetical terms, and statement 
of operations to be performed; its lucid illustrations of the 
principles and properties of integral and fractional numbers, 
modes of operation in the solution of problems, and the accu- 
racy and completeness of its rules deduced from those illus- 
tiations. 
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The anangement of the subjects and aitlcles is such, that 
the pupil will require no knowledge of any subsequent article, 
in order to understand each succeeding one. 

The arrangement of questions under each head, combining 
those questions which are to be analyzed and perfonned men- 
tally and orally, by the ^upii, with thode that will require him 
to use the slate and pencil in performing them, is another 
important feature of the work ; and teachers will find their 
young pupils interested in studying an arithmetic in which 
the questions are arranged in a similar manner. 

This new edition of the American Arithmetic comprises, in 
one volume, all the principles of numbers, fully explained and 
illustrated, and is adapted to the use of all classes of pupils 
in our common and high schools, in every stage of advance- 
Teachers and school committees are respeclfidly requested 
to examine the work, and in their examination to notice some 
of its original feati^fes, in Articles 25, 26, 27, 69, 73, 75, 122, 
125, 135, 143, 172, and 174. 

How fur the author has been successful in preparing an 
arithmetic that will lighten the labor of teachers, and facili- 
tate the progress of pupils, must be left for dieir decision, 
until they shall hare used it in their schools. 

Jakes Robinson. 
B'islon,My 1, 1850. 
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ARlTfllETIC. 



AfifTHMETic is ike science of numbers, and the art of com- 
l^tation. 

Arithmetic is a science, so far as it explains and illustrates 
the principles and properties of numbers ; it is an art, so far 
fis it furnishes rules for the solution of numerical problems, or 
for calculation. 

Art* !• Number is either a unit, or a collection of units. 
Any single whole thing is called a unit, or one. One and 
one are called two. Two and one are called three. Three 
and one are called four. Four and one are called five. Fire 
and one are called six. Six and one are called seven. Sfeven 
and one are called eight. Eight and one are called nine. 
Nine and one bkb called ten. Thus, each successive number 
may be formed by the continual addition of a unit 

Avt* 9« Numbers are' the expressions and measures of 
quantity. Quantity signifies as much of anything as there 
is, as a quantity of cloth ; or as many things as there are, as 
a quantity of pens. 

In measuring quantities of magnitude, some known quan- 
tity, as a yard, is taken fot the unit of measure. In measur- 
ing quantities of multitude, one of the things which compose 
the quantity is its unit of measure; and the measure of 
any quantity is the number of times it contains its unit of 
measure. 

Art. 9* When the unit indicates the name of anything, 
as 1 dollar, it is called a denominate unit; and numbers com- 
posed of denominate units are called denominate numbers ; 
as 6 dollars, 10 pounds. When the unit expresses no idea 
except number, a^ 1, it is called an abstract unit ; and num* 
bers composed of abstract units are called. a\)%\x^cX \i\3a£^T%\ 
as 6, 10. 



NOTATION AND NUMERATION. 



NOTATION AND NUMERATION. 

Art. 4. Notation is the writing of numbers. Ten 
characters, or figures, are used in writing numbers. These 
figures are 1 one, 2 two, 3 three, 4 four, 5 five, 6 six, 7 seven, 
8 eight, 9 nine, zero, or cipher. Each of these figures, 
except the cipher, always expresses the same simple num- 
beri — but in writing numbers greater than nine, the law 
ot scale of notation assigns also a local number to each 
figaie, which depends upon its place. 

In the number 111, the 1 in the first place on the right 
expresses only its simple number one, and it is called a unit 
of the first order; — the 1 in the second place expresses ten 
times one, or ten, and it is called a unit of the second 
order; — and the 1 in the third place expresses ten times 
ten, or onu hundred, and it is called a unit of the tLird 

If we use tlie 0, which does cot express a number of itself, 
we can express each of the above numbers singly ; thus, 100, 
10, 1; all of which are equal to 111. The established law 
or scale of notation is, that each successive removal of the 
same figure oae4)lace to the left increases or repeats its 
number ten times. 

Art. 9. The units of the second order are written thus : 
10, 20, 30, 40, 50, 60, 70, 80, 90. The units of the third 
order are written thus : 100, 200, 300, 400, 500, 600, 700, 
800, 900. The numbers between 10 and 20 are written 
thus: 11, 12, 13, 14, 16, 16, 17, IS, 19. The numbers be- 
tween 20 and 30 are wrilten thus : 21, 22, 23. 24, 25, 26, 
27, 28, 29. The numbers between all other tens are writ- 
ten in a similar mauQer. 

The units of the fourth order are written thus : 1000, 2000, 
3000, 4000, 5000. 6000, 7000, 8000, 9000. The numbers 
between the thousands are expressed by their appropriate 
figures. 

The higher orders of units may he written in a similai 
manner, to an unlimited extent. 

Art. 6. NuMBBATioN is the reading of numbers. The 
following tuble exhibits twenty-four places, or orders, in the 
scale of numbers, divided into eight periods of three figures 
each, by points. It also exhibits the name of each order and 
period. 
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The division of numbers into periods of three figures eacH, 
enables us to read large numbers as easily as we can read 
a number containing only three figures. The figures of each 
period are to be read in the same manner as we read the 
figures of the period of units. Beginning at the left, the 
several periods in the table are read, in succession, as fol- 
lows: €55 sextillion, 655 quintillion, 555 quadrillion, 655 
trillion, 556 billion, 656 million, 655 thousand, 666. 

Art. 7. From the arrangement and illustration of the 
preceding table, we have the following rule for reading num- 
bers; 

KvLB. Dieide the given numbers into periods of three 

figum each, 6y points, counting from the right. T/ien 

begin at the left, and read the number of hundreds, tens, 

arid units of each period, in succeuion, and condutU each 

period, except the period of units, vnth its name. 

Ltamers should be required to read Ihefalimdng nvmbers : 

234178 87654321 987654321 1234567891 

456784 45678900 450705430 9080706050 

507604 50403020 845064310 8707606400 

640530 67400045 614504301 405063403J 

Art> 8< In leaching ymmg children to virile numbers, delate a 
small manber, and require them to name the numitr of figures neces- 
sary lowrile the nvniber; also, to tuane each Jieure,in succession, from 
left to right. Continue this exercise, ictUii they can reaHlij tuaw Iha 
required number qf figures, alto each figure in aucconon. 



In teaching children to write large numbers on the slate or hlach^ 
hoard, first require them to name the number of figures necessary to 
write the proposed number, then the number of periods^ and, lastly, the 
figures of each period, in sucjcession, requiring them, to write each 
figure at the time of naming it. 

Illustration. Let it be required to write eight hundred 
and seventy-five trillion, fifty billion, forty-five million, five 
hundred and forty. 

Hundreds of trillions is the highest order named in this 
number, therefore fifteen fibres, or five periods of figures, 
will be necessary to write it. 

Beginning at the left, with the highest order and period, 
we write 8 in the place of hundreds, 7 in the place of 
tens, and 5 in the pkce of units. The orders of hundreds 
and units of billions being omitted, we write a in the place 
of hundreds, 5 in the place of tens, and a in the place of 
units. The order of hundreds of millions being omitted, we 
write a in the place of hundreds, 4 in the place of tens, 
9nd 5 in the place of units. The three orders of thousands 
being omitteci, we write a in the place of each of the orders, 
thus, 000. In the period of units, we write 5 in the place of 
hundreds, 4 in the place of tens, and a in the place of 
uriits. Arranging all the periods and figures in their proper 
order, the number is written thus : 875.050.045.000.540. 

From the preceding remarks and illustration, we derive 
the following rtde for writing numbers : 

Rule. First, ascertain the number of figures necessary to 
vrrite the proposed number; also^ the number of periods. 
Then begin at the left, and write a figure expressing the 
number of hundreds, tens, and units, of each period, in suc' 
cessio7i, observing to write a cipher in the place of each omit- 
ted order. 

Art. 9. All questions throughout this work which are arranged in 
double columns, are to be performed both mentally and orally, unless 
otherwise directed. 



1. How many and what figures 
are necessary to write seventy- 
five? 

3. One hundred^ and twenty- 
one? 

5. Three hundred and fifty- 
one? 

7. Five hundred and thirty- 
two? 

0. Seven hiindred and seventy- 
three? 



2. How many and what figures 
are necessary to write ninety- 
nme? 

4. Two hundred and eighty- 
one? 

6. Four hundred and sixty- 
nine? 

8. tSix hundred and forty- 
seven? 

10. Eight hundred and eightr- 
eight? 
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11. Nine hundred and ninety- 
niae? 

13. Three thousand four hun- 
dred and ten? 

15. Five thousand and seyentj- 

17. Seven thousand and seren- 
ty-fivel 

19. Nine thousand and ninety- 
seven'? 

81 . Fifteen thousand and twen- 
ty-one? 

93. lVentyr£ve thoM^and and 
thirty-five ? 



13. One thousand two hondred 
and one? 

14. Four thousand and fifty- 
three? 

16. Six thousand and Ave hun- 
dred? 

18. Eight' thousand and fony- 
five? 

20. Ten thousand and nine him- 
die4l 

> 23. Twenty thousand and one 
hundred? 

34. Thirty thousand and finty- 
seven? 



25. Forty-five thousand, seven hundred and fifty-nine. 

26. Seyenty-nine thousand, nine kundied and ninety-nine. 

27. Six hundred and ten thousand, five hundred and forty- 



seven. 



28. Seven hundred and six thousand, four hundred and 
thirty-two. 

29. Nine hundred and ninety-nine thousand, nine hundred 
and ninety-nine. 

30. Two million, one hundred and fifty thousand, three 
hundred and twenty-one. 

31. Thirty-five million, twentjr-four thousand, one hundred 
and fifty-nine. 

32. Seventy-six million, five hundred and forty-three 
thousand, three hundred and twenty-one. 

33. Ninety-nine million, eight hundred and seven thou- 
sand, six hundred and fifty-four. 

34. Three hundred million, two hundred and ten thousand, 
one hundred and ten. 

35. Five hundred and forty million, thrfee hundred and 
twenty thousand, two hundred and one. 

36. Nine hundred and eighty-seven million, six hundred 
and fifty-four thousand, three hundred and twenty^one. 

37. Seventy-five hillion, sixty-four million, three hundred 
thousand, two hundred and seventeen. 

38. Five hundred and forty trillion, four hundred and 
thirty billion, three hundred and twenty million, two hun- 
dred and ten thoi;sand, one hundred and one. 

39. Eight hundred and i?ineteen sextillion, seven hundrjed 
and sixteen quintillion, six hundred and fifteen quadrillion, 
^ve hundred and fourteen trillion, four hundred and thirteen 
billion, three hundred and twelve milUot\, Uno WcAt^\ «sA 
eleven tbop^nc/> og^ hi^n^r^d and t^n. 

2 
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ADDITION OF SIMPLE NUMBERS. 

Art. 10. Addition is the method of finding the amount 
or sum of two or more numbers. 

The amount or sum of two or more numbers is a number 
that contains the number one as many times as it is con- 
tained in all' the numbers whose amount or sum is to be 
found. >• 

Illustration. William has 6 cents, and James has 4 
cents. We can find the number of cents which both of 
them have, by adding 4 c^nts to 6 cents; 4 cents and 6 
cents are 10 cents, the number of cents that they both have. 
10 cents is the amount or sum of 4 cents and 6 cents. 



I. There are 6 birds on one 
tree, and 7 on another ; how many 
birds are there on both trees? 

3. How many are 6 and 7 ! 

5. Frances paid 8 cents for a 
jrard of ribbon, and 9 cents for 
needles ; how many cents did she 
pay away? 

7. What is the sum of 8 and 
9? 

9. There are 10 houses on one 
side of a street, and 11 on the 
other; how many are there on 
the two sides? 

II. How many are 10 and 11 ? 

13. Greor^ purchased 13 ap- 
ples at one time, and 10 at anoth- 
er ; what number of apples did he 
purchase? 

15. What is the amoui t of 12 
and 10 ? 

17. A little pirl is 7 years old ; 
how old will she be, if living, at 
the end of 10 yean from the 
present time? 

19. What is the som of 7 and 
10? 

SI. There aie 11 boys in one 
sleigh, and 9 in another; how 
many boys are there in the two 
sleighs? 

S3. How many are 11 and 9? 

S5. What is the sum of 3, 5, 7, 
9, and 11? 

87. Whatisthtionidf 1)9,3^ 



5. John gave 7 cents for a pen- 
cil, and 8 cents for a book ; how 
many cents did he give for both? 

4. How many are 7 and 8? 

6. There are 9 girls in the first 
class, and 10 in the second ; how 
many girls ave there in the two 
classes? 

8. What is the sum of 9 and 
10? 

10. William has performed 11 
queeftions in arithmetic, and Henry 
13 ; how many have both of them 
performed? 

13. How many are 11 and 13? 

14. Julia has recited 11 lessons 
to her teacher, and Harriet 10; 
how many lessons have both of 
them recited ? 

16. What is the sum of 11 and 
10? 

18. William was 13 years old 
when he came to Boston, and has 
resided in the city 8 years ; how 
oldisWUliam? 

80. What is the amount of 18 
and 8? 

33. John purchased 13 peaches 
of one man, and 9 of another; 
how many peaches did he pur- 
chase? 

34. How many are IS and 9? 
86. What is the amount (^3, 4, 

6,8, 10, and 18? 

88. What is the amount of 7, 
8,0,lO,UvVidl91 
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2 and are 2 


5 and 9 are 14 


9 and 4 are 13 


2 and 1 are 3 


5 and 10 are 15 


9 and 5 are 14 


2 and 2 are 4 


5 and 11 are 16 


9 and 6 are 15 


2 and 3 are 5 


5 and 12 are 17 


9 and 7 are 16 


2 and 4 are 6 




9 and 8 are 17 


2 and 5 are 7 


6 and are 6 


9 and 9 are 18 


2 and 6 are 8 


6 and 1 are 7 


9 and 10 are 19 


2 and 7 are 9 


6 and 2 are 8 


9 and 11 are 20 


2 and 8 are 10 


6 and 3 are 9 


9 and 12 are 21 


2 and 9 are 11 


6 and 4 are 10 


10 and are 10 
10 and 1 are 11 


2 and 10 are 12 


6 and 5 are 11 


2 and 11 are 13 


6 and 6 are 12 


2 and 12 are 14 


6 and 7 are 13 


10 and 2 are 12 




6 and 8 are 14 


10 and 3 are 13 


3 and are 3 


6 and 9 are 15 


10 and 4 are 14 


3 and 1 are 4 


6 and 10 are 16 


10 and 5 are 15 


3 and 2 are 5 


6 and 11 are .17 


10 and 6 are 16 


3 and 3 are 6 


6 and 12 are 18 


10 and 7 are 17 


3 and 4 are 7 




10 and 8 are 18 


3 and 5 are 8 


7 and are 7 


10 and 9 are 19 


3 and 6 axe 9 


7 and 1 are 8 


10 and 10 are 20 


3 and 7 are 10 


7 and 2 are 9 


10 and 11 are 21 


3 and 8 are 11 


7 and 3 are 10 


10 and 12 are 22 


3 and 9 are 12 


7 and 4 are 11 




3 and 10 are 13 


7 and 5 are 12 


11 and are 11 


3 and 11 are 14 


7 and 6 are 13 


11 and 1 are 12 


3 and 12 are 15 


7 and 7 are 14 


11 and 2 are 13 




7 and 8 are 15 


11 and 3 are 14 


4 and are 4 


7 and 9 are 16 


11 and 4 are 15 


4 and 1 are 5 


7 and 10 are 17 


11 and 5 are 16 


4 and 2 are 6 


7 and 11 are 18 


11 and 6 are 17 


4 and 3 are 7 


7 and 12 are 19 


11 and 7 are 18 


4 and 4 are 8 




11 and 8 are 19 


4 and 5 ai*e 9 


8 and are 8 


11 and 9 are 20 


4 and 6 are 10 


8 and 1 are 9 


11 and 10 are 21 


4 and 7 are 11 


8 and 2 are 10 


^ 11 and 11 are 22 


4 and 8 are 12 


8 and 3 are 11 


11 and 12 are 23 


4 and 9 are 13 


8 and 4 are 12 




4 and 10 are 14 


8 and 5 are 13 


12 and are 12 


4 and 11 are 15 


8 and 6 are 14 


12 and I are 13 


4 and 12 are 16 


8 and 7 are 15 


12 and 2 are 14 




8 and 8 are 16 


12 and 3 are 15 


5 and are 5 


8 and 9 are 17 


12 and 4 are 16 


5 and 1 are 6 


8 and 10 are 18 


12 nnd 5 are 17 


5 and 2 are 7 


8 and 11 are 19 


12 and 6 are 18 


5 and 3 are 8 


8 and 12 are 20 


12 and 7 are 19 


5 and 4 are 9 


-■ 


12 and 8 are 20 


5 and 5 are 10 


9 and are 9 


12 and 9 are 2J 


5 and 6 are 11 


9 and 1 are 10 


12 and 10 are 22 


5 and 7 are 12 


9 and 2 are 11 


\ \i ^?t\?i \\ ^x^i'i:^ 


5 unT San 18 


9 and 8 are 12 


\ V^uva^V^ Vt^'i^ 



Id 
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Art* 11* Besides figures, we use several signs in arith- 
metic indicating equality, or that some operation is to he 
performed. 

Two parallel horizontal lines indicate equality; thus, 1 
dollar =100 cents, which is read 1 dollar is equal to 100 
cents. 

A cross, one line heing horizontal, and the other perpen- 
dicular, indicates addition ; thus, 5 -j- 7 = 12, which is read 
5 added to 7 is equal to 12, — or o plus 7 is equal to 12. 
There are other signs, which will be explained when we 
have occasion to use them. ' 



29. How many are 13-|-2 ? 14 
-t-2? 15 + 2? 16 + 2? 17 + 2? 
♦18 + 2? 19 + 2? 

31. How many are 13 + 4? 14 
+ 4? 15 + 4? 16 + 4? 17 + 4? 
18 + 4? 19 + 4? 

33. What is the sum of 13 + 
6? 14 + 6? 15 + 6? 16+6? 17 
+ 6? 18 + 6? 19 + 6? 

35. What is the amount of 13 
+ 8? 14 + 8^ 15 + 8? 16 + 8? 
17 + 8? 18 + 8? 19 + 8? 

37. William paid 20 cents for a 
knife, and 10 cents for a writing- 
book ; how many cents did he pay 
for both of them? 

39. How many are 30+10? 

4 1 . A man paid 50 dollars for a 
gold watch, and 20 dollars for a 
silver one ; how many dollars did 
the two watches cost him ? 

43. What is the sum of 60 + 
30? 

45. A merchant borrowed 30 
dollars of A., 20 dollars of B. , and 
10 dollars of C ; what was the 
whole number of dollars that he 
borrowed ? 

47. What is the amount of 40 
+ 30 + 20? 

49. A trader paid 70 dollars for 
a horse, 60 dollars for a yoke of 
oxen, and 20 dollars for a cow; 
how many dollars did he pay for 
all of them? 

51. What is the sum of 80 + 
60 + 40? 



30. How many are 13 + 3? 14 
+3? 15 + 3? 16 + 3? 17 + 3? 
18 + 3? 19 + 3? 

32. How many are 13 + 5? 14 
+ 5? 15 + 5? 16+5J 17+5? 
18 + 5? 19 + 5? 

34. What is the sum of 13 + 
7? 14 + 7? 15 + 7? 16 + 7? 17 
+ 7? 18 + 7? 19 + 7? 

36. What is (he amount of 13 
+ 9? 14+9? 15 + 9? 16 + 9? 
17 + 9? 18 + 9? 19 + 9? 

38. A man lived in the country 
until he vros 30 years old, and has 
lived in the city 20 years ; what is 
his age ? 

40. How many are 40 + 20 ? 

42. In a certain school, there 
are 50 boys, and 30 girls; what 
is the whole number ol' pupils in 
the school ? 

44. What is the sum of 60 + 
40? 

46. A trader purchased three 
pieces of cloth ; the first measured 
50 yards, the second, 40 jrards, 
and the third, 30 yards ; how many 
yards rfid he purchase ? 

48. What is the amount of 60 
+ 50 + 40? 

50. A farmer purchased three 
pieces of land ; the first contained 
80 acres, the second, 70 acres, the 
third, 60 acres ; how many acres 
did he purchase? 

52. What is the sum of 90 + 
80 + 70? 
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53. James purchaaed an arith- 
metic for 25 cents, and a slate for 
15 cents ; what number of cents 
did both of them cost him ? 

55. What is the amount of 35 
+25? 

57. There is a school, in which 
there are four classes. In the 
.iirst class there axe <65 boys, — 
iu^he second, 50, — in the third, 
45, — and in the fourth, 40. 
How many boys are there in 
the school ? 

59. What is the sum of 65-f 
60+55 + 50? 

61. What is the sum of 240 
dollars + 23a dollars +220 dol- 
lars +210 dollars? 



54. A tnder bonowed 45 dol- 
lars of C, and 35 dollar^ of D; 
what number of doUars did be 
borrow? 

56. What is the amount of 55 
+45? 

58. A stage xlriyer purchased 
four horses. He paid 120 doDais 
for the first, 110 dollars for the 
second, 90 dollars for the third , and 
180 dollars for the fourth. What 
number of dollars ^ they cost 
him? 

60. What is the snm of 150+ 
140+130 + 120? 

62. What is the snm of 550 
dollara+460 dollars +370 dol- 
lai8+230 dollars? 



Art. 13. 

950 dollars. 
764 dollars, 
worth? 



A man has three carriages. No. 1 is worth 
No. 2 is worth 875 dollars. No. 3 is worth 
How many dollars are the three carriages 



s . S 

•a .* 9 



950 
875 
764 

Ans. 2589 dols. 



These numbers being large, it is not 
conyenient to add them mentally. We 
first write them in order, placing units 
under units, tens under tens, hundreds 
under hundreds, and then draw a line 
under them. 

We begin at the bottom of the column 
of units, and say, 4 units and 5 units are 9 
units, — the sum of the units being less than 10, we write 
the 9 units under the column. We then proceed to the 
column of tens, and say, 6 tens and 7 tens are 13 tens, and 
5 tens are 18 tens, or 1 hundred and 8 tens ; we write the 8 
tens under the column of tens, and add the 1 hundred with 
the figures in the column of hundreds. We then say, 1 hun- 
dred and 7 hundred are 8 hundred, and 8 hundred are 16 
hundred, and 9 hundred are 25 hundred, or 2 thousand and 
5 hundred ; we write the 5 hundred under the column of 
hundreds, and the 2 thousand at the left of the 5 hundred ; 
and the whole amount is 2589 dollars. 

From the preceding illustration, we obtain the foUowmg 
rule for the addition of simple numbers : 

2# 



Id ADDirrON OV SIMPLE NtJMBEBS. 

Rule. Write the numbeTt, placing units under nmlt, 
tens under tens, hundreds under hundreds, and draw a Una 
under them. 

Begin at the bottom of the column of units, and add all the 
figures in that column, in succession; if the amount does not 
exceed nine, write it under the column ; if the amount exceeds 
nine, urrtte the right hand figure of it under the column, and 
add the left hand figure, or figures, which are units of the 
next higher order, with the figures in the next column. • 

Add the figures in each succeeding column in the same 
fnaiiner, and wri/e down, the tohole a/iurunl of lite last column. 

Mbthods of Pttoof . Begin at the. top of each column, and add the 
figures doumaards in thr. same manner thai they were added upwards ; 
^ biith operations ham beat performed correoly, this amount will be 
fyial to the first omovnt. 

Or separate the nuinliers into two or more divisions, find the amotml 
of each of tliese diaisitms, Ih^n find the sum of these amount) ; if the 
several operations have been performed correctly, the sum of these 
separali amounts will he equal to the first amount. 

63. What is the sum of 1, 2, 3, 4, 5, 6, 7, 8, und 9 ? 

64. What is the amount of 10, 11, 12, 13, 14, 15, 16, 17, 
18, ami 19! Ans.-145. 

65. W)mt is the sum of 20, 25, 30, 35, 40. 45, 50, 55, and 
60 ? Ans. 360. 

66. What is the amount of 6S, 70, 75, 80, 85, 90, 95, and 
iOO ? Ans. 660. 

67. Dr. Benjamin Franklin was born in 1706, and was 
S4 years old when he died ; in what year did he die ? 

Ans. 1790. 

68. The creation of the world was 4004 years before the 
Christian era; how many years since the creation to the 
present time, 1847 ? Ans. 5851 years. 

69. In January there are 31 days, February 28, March 31, 
April 30, May 31, June 30, July 31, August 31, September 
30, October 31, November 30, December 31. How many 
days are there in the twelve months, or one year? 

Ans. 365 days. 

70. A provision dealer puschased eight hogs, weighing as 
follows: 275 pounds, 286 pounds, 305 pounds, 315 pounds, 
334 pounds, 345 pounds, 350 pounds, and 375 pounds. What 
ivas their whole weight ? Ans. 2585 pounds. 

71. A butcher killed five fat oxen. The weight of the first 
uas 1124 pounds ; the second, 1235 pounds ; the third, 1300 
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pounds;^ the fourth, 1440 pounds; the fifth, 1€27 pouads. 
What was the whole weight of all of them ? 

Ans. 6626 pounds. 

72. A man owns four farms. The first is valued at 6750 
dollars ; the second, at 6500 dollars ; the third, at 7225 dol* 
lars ; the fourth, at 8725 dollars. /What are they all worth t 

Ans. 28200 dollars. 

73. A merchant, engaging m trade, had, in cash, 4550 
dollars ; in goods, 3125 dollars ; in notes, 1500 doUars ; he 
gained 1250 dollars each year^during three successive years. 
What was he worth at the end of the three years ? 

Ans. 12925 dollars. 

74. A mechanic owns six houses. No. 1 is worth 4500 
dollars ; No. 2, 5400 dollars ; No. 3, 5750 dollars ; No. 4, 
6225 dollars; No. 5, 6540 dollars; No. -6, 7500 doUan. 
How many dollars are they all worth ? 

Ans. 35915 dollars. 

75. In 1840, the numher of inhahitants in Boston was 
93383 ; in Lowell, 20796 ; in Sa]em, 15082 ; in New Bed- 
ford, 12087; in Charlestown, 11484; in Springfield, 10984 
What was the total number of inhabitants in the above cities 
and towns in 1840 ? Ans. 163817 inhabitants. 

76. According to the census of 1840, New York con- 
tained 312710 inhabitants ; Philadelphia, 205580; Baltunore, 
102313 ; New Orleans, 102193 ; Boston,'%3383. What was 
the total number of inhabitants in these five cities, in 1840 ? 

Ans. 816179 inhabitants. 

77. In 1840, the value of articles manufactured from wool 
in the State of Massachusetts Was 7082898 dollars ; from 
cotton, 16553423 dollars; from leather, 10553826 dollars. 
What Was the total value of articles manufactured from 
wool, cotton, and leather, in 1840 ? 

Ans. 34190147 dollars. 

78. In 1840, the State of Massachusetts produced 157923 
^ bushels of wheat, 165319 bushels of barley, 1319680 bushels 
' of oats, 536014 bushels of rye, 87060 bushels of buckwheat, 

and 1809192 bushels of Indian corn. WTiat was the total 
number of bushels of grain produced in the State of Massa- 
chusetts, in 1840? Ans. 4075188 bushels. 

79. The number of Tegular tfoops furnished by each of 
the states in the revolution was as follows : New Hampshire, 
12497; Massachusetts, 67907; Rhode Island, 5908; Con- 
necticut, 31939 ; New York, 17781 ; New Jersey, 10726 ; 
Pennsylvania, 25678 ; Delaware, 2386 -, Maryland, 13912 ; 
Virginia, 26678; North Carolina, Tf^Sa-, SoviScv ^«x^\t«L, 
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6417; Georgia, 2679. What was the number of re^ar 
troops engaged during the war? Ans. 331771. 

80. The Atlantic Bank in BostoTi, has a capital of $500000 
Atlas, eSOOOOO; Boston, S600000; Boylston, SlgOOOO 
City, SIOOOOOO; Columbian, S500000; Eagle, SdOOOOO 
Freeman'e, 4200000 i Globe, 81000000; Granite, $600000 
Hamilton, «600000 ; Market, 660000 ; Ma-^sachusetta, S80a. 
000; Mechanics', 8120000; Merchants', 83000000; New 
England, 1000000; North, 760000; Shawmut, $500000 
Shoe and Leather Dealers',. 8600000 ; Stale, 81900000 
Suffolk, SIOOOOOO; Traders' 8400000 ; Tremont, 8500000 
Union, 8800000 ; Washington, 8600000. What is the whole 
amount of Bank capital in Boston at the present time, 1847 ? 

Ans. $18160000. 

81. The following table exhibits the population of the 
several slates and tenitories, at the taking of each census, to 
1840. What was the population of the United Slates in 
each of those years T 



Stuet. 


nso. 


18O0, 


IHIO. 


1820. 


IBM. 


1840. 


Mune, . . . 


PB540 


I3i7iy 


228705 


2m'i:> 


399953 


501793 


New Hampshire, 


1418^11 


19;i7«2 


21431)0 


244 Hi 1 


269328 


284574 


Vennoni, . . 


83416 


154465 


217713 


23371 ;i 


280652 


291948 




378717 


42324.5 


472040 


523267 


610408 


737699 


Bhode Island, . 


6U110 


fl9l22 


77031 


mw 


97199 


106830 


Connecticut, . 


238141 


251002 


2fia042 


275202 


297665 


309976 


New York, . . 


340120 


58^756 


959949 


137S8I2 


1918608 


2428921 




184139 


211949 


249555 


27757S 


320823 


373303 




434373 


6023fi5 


810091 


1049459 


1348233 


1724033 


Delaware, . . 
Ifaiytan-f, . . 

Virpnia,. . 


5S09B 


64273 


72674 


7274 y 


76748 


78085 


310728 


341548 


380346 


407350 


447040 


470019 


748308 


880200 


974642 


10653711 


1211405 


1239797 


NonhCaroUna,. 


393751 


47S103 


635500 


638829 


737987 


733419 


SoDLh Carolina,. 


240073 


345591 


415115 


50271 i 


581185 


594398 


Georgia, . . . 


82548 


162101 


252433 


340y87 


516823 


691392 








20S43 


127901 


309527 


590756 






8S50 


40352 


75418 


136621 


375651 


Louisiana, . . 






7fl556 


153407 


215739 


352411 


Ariiansaa, . . 








1427^ 


30388 


97574 


Tennessee, . . 


30791 


105602 


261727 


122813 


681904 


■829210 


Keolucky, . . 


73077 


220955 


406511 


564317 


687917 


779828 


Ohio, . . . 




45365 


230760 


58M:il 


937903 


1519467 


Michigan, . . 






4762 


smi> 


31639 


212267 


Indiamir. 




4876 


24520 


.147178 


343031 


685866 


lUinos, . . 






12282 


532 U 


157455 


476183 








20845 


6636li 


140445 


383702 


Kst. ColnmWa,' 




14093 


24023 


3303:1 


39834 


43712 


Florida, . . . 










34730 


. 54477 


WiMc^in, . . 












30945 


Iowa. . .' . . 


— 


— 


— 


— 


— 


43112 
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SUBTRACTION Of StMPLE NUMBERS. 

Art. 13* Subtraction Is the method of finding how 
many one number exceeds another, by taking the less num- 
ber from the greater. 

The number found by taking a less number from a 
greater is called the remainder, or difference, and it shows 
how many the greater number exceeds the less. 
. Illustration. William has 9 cents, and Henry has 5. 
How many more cents has William than Henry 1 

If we take 5 cents from 9 cents, there will be 4 cents left; 
then William has 4 cents more than Henry. 



I. Eliza had 9 roses, and she 
gave 3 of them to her sister ; how 
many had she left ? 

3. Then 9 less 3, are how 
many? 

5. There were 11 birds in a 
cage, but a boy has taken 5 of 
them out ; how many birds remain 
in the cage ? 

7. Then 11 less 5, are how 
many? 

9. If a man, who owns 14 
horses, should sell 5 of them, 
how many horses would he have 
left? 

II. Then 14 less 5, are how 
many? 

13. A page of a writing-book 
contains 16 lines, and a boy has 
written 7 of them ; how many lines 
has he to write to finish the page ? 

15. Then 16 less 7, are how 
many? 

17. Emma counted 18 roses on 
her rosebush this morning ; she 
has since picked off 8 of them ; 
how many roses remain on the 
bush? 

19. Then 18 less 8, are how 
many? 

21. Albert is 20 years old, his 
sister Eliza is only 10 years old ; 
how many years older is Albert 
than Eliza? 

23. Then 30 tess ICT, are how 
many? 



3. Julia puichaaed 10 plnma, 
and has eaten 3 of them; how 
many has she left? 

4. Tlien 10 less 3, are how 
many? 

6. A boy bought 13 apples ; 4 
of them were r^, and the others 
were green ; how many of them 
were green? 

8. Then 13 less 4, are how 
many? 

10. There are 15 pupils in a 
class ; 6 of them are lx>y8, the 
others are girls; how many of 
them are girls? 

12. Then 15 less 6, are how 
many? 

14. A grocer purchased 17 bar- 
rels of flour, and has since sold 8 
of them ; how many barrels has 
he remaining unsold? 

16. Then 17 less 8, are how 
many? 

18. There were 19 girls in the 
second class of a school ; 9 of them 
haye since been promoted into the 
first dass; hoW many girls still 
remain in the second class? 

20. Then 19 less 9, are how 
many ? 

j 22. A farmer purchased 21 
I sheep ; he afterwards sold 11 of 
I them ; how many has he remain- 
ing unsold? 

24. Then 21 less 11, aie how 
maayl 
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S from 2 lea 
2 from 3 lea 
2 from 4 lea 
2 Trom 5 lea 
2 rrom 6 lea 
2 from 7 lea 
2 from 8 lea 
2 from lea 
2 from 10 lea 
2 from 11 lea 
2 from 12 lea 
2 from 13 lea 

2 from 14 lea 

3 from 3 lea 

3 from 5 lea 
3 from 6 lea 
3 from T lea 
3 from e lea 
3 from a lea 
3 from ID lea 
3 rrom 11 lea 
3 from 12 lea 
3 from 13 lea 
3 from J 4 lea 

3 from IS lea 

4 from 7 lea 

4 from 10 lea 

4 from 12 lea 

4 from 13 lea 

4 from 14 lea 

4 from IS lea 

4 from 16 lea 

5 from 5 lea 
5 from 6 lea 
3 from 7 lea 
5 from 8 lea 
5 from 9 lea 
S from 10 lea 

5 from 11 lea 

6 Irom 12 lea 
S from 13 leares 6 



5 from 14 leaves 9 


9 from 13 leaves 4 


5 from 13 leaves 10 


9 from U leaves 3 


5 from 16 leaves 11 


9 from 13 leaves 6 


5 from 17 leaves 12 


9 from 16 leaves 7 




9 from 17 leaves 8 


6 from fi leaves 


9 from 18 leaves 9 


6 from 7 leaves 1 


9 from 19 leaves 10 


6 from a leaves 2 


9 from 20 leaves 11 


6 from 9 leaves 3 


9 from 21 leaves 12 


e from 10 leaves 4 




6 from 11 leaves 5 


10 from 10 leaves 


6 from 12 leaves 6 


10 from 11 leaves 1 


6 from 13 leaves 7 


10 from 12 leaves 2 


9- from 14 leaves 8 


10 from 13 leaves 3 


6 from 15 leaves 9 


10 from 14 leaves 4 


6 from 16 leaves 10 


10 from 13 leaves 3 


6 from 17 leaves 11 


10 from l(i leaves f> 


6 from 18 leaves 12 


10 from 17 leaves 7 




10 from IH leaves S 


7 from 7 leaves 


10 from 19 leaves 9 


7 from 8 leaves 1 


10 from 20 leaves 10 


7 from 9 leaves 2 


10 from 21 leaves 11 


7 from 10 leaves 3 


10 from 22 leaves 12 


7 from 11 leaves 4 




7 from 12 leaves 5 


11 from 11 leaves 


7 from 13 leaves 6 


11 from 12 leaves 1 


7 from 14 leaves 7 


1 1 from 13 leaves 2 


7 from 15 leaves B 


11 from 14 leaves 3 


7 from 16 leaves 9 


11 from 15 leaves 4 


7 from 17 leaves 10 


11 from 16 leaves 3 


7 from 18 leaves 11 


11 from 17 leaves 6 


7 from 19 leaves 12 


11 from 18 leaves 7 




11 from 19 leaves 8 


e from 8 leaves 


11 from 20 leaves 9 


8 from 9 leaves I 


11 from 21 leaves 10 


8 from 10 leaves 2 


11 from 22 leaves 11 


B from 11 leaves 3 


11 from 23 leaves 12 


8 from 12 leaves 4 




8 from 13 leaves 5 


12 from 12 leaves 


8 from 14 leaves 6 


12 from 13 leaves 1 


8 from 15 leaves 7 


12 from 14 leaves 2 


8 from 16 leaves 8 


12 from 15 leaves 3 


8 from 17 leaves 9 


12 from Ifi leaves 4 


8 from 18 leaves 10 


12 from 17 leaves 5 


8 from 19 leaves 11 


12 from 18 leaves 6 


8 from 20 leaves 12 


12 from 19 leaves 7 




12 from 20 leaves 8 


9 from 9 !.-in.., 


12 from 31 leaves 9 


9 from 10 i.-iv".- 1 


12 from 22 leaves 10 


9 fVom U le:.vr. 2 


12 from 23 leaves 11 


fl Own 12 leava. 3 


12 Crom 24 Invw 12 
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Art« 14. Subtraction is indicated by a short horizontal 
line, thus 12 — 8=4, which is read 12 minus 8 equab 4; 
or 12 less 8, is equal to 4. 

25, How many are 13 — 5? 
15—71 19—9! 21—11? 23— 
12! 

27. How many ate 23— r41 
25—6! 27—8! 29 — 10! 31 
— 12? 

29. How many are 31 — 5? 
33—7? 35—9? 37— llf 39— 
13? 

31. How many are 20 — 3? 
30—4? 40—5? 50—6? 60— 
7? 

33. A market woman boaght 
30 oranges, and she has sold 10 
of them ; how many remain un- 
sold! 

35. How many are 35 — 10 ? 

37. A farmer, who owned 50 
sheep and lambs, has sold 25 of 
them; what nmnber has he re- 
maining unsold ? 
^9. How many are 65 — 35 ? 

41. A farmer purchased a yoke 
of oxen for 80 dollars, and sold 
them for 95 dollars ; what number 
of dollars did he gain ! 

43. How many are 95— 20? 

•45. A merchant borrowed 125 
dollars, and has paid 85 dollars ; 
how many dollars remain un- 
paid? 

47. How many are 130 — 90? 



26. How many are 14 — 6? 
16—8? 18— lOf SO— Id? 22 

-^12! 

28. How many are 22 — 7? 
24—9! 26—11! 28—13! 30 

— 15? 

30. How many are 80—6! 
32—8? 34 — 10? 38 — 12? 40 

— 14? 

32. How many are 70-^8? 
80—9? 90—10? 100—11? 110 

— 12? 

34. A fanner picked 40 barrela 
of apples, and sold 15 of them ; 
what number of barrels has he 
left? 
-X 36. How many are 45 — 15 ? 

38. A man, who owed another 
75 dollazB, paid him 25 dpUara; 
what number of dollars remain 
unpaid? 

40. How many are 80 — 25 ? 

42. Bought a horse for 100 
dollars, and sold him for 75 dol- 
lars; how many dollars did I 
lose? 

44. How many are 120 — 25? 

46. A trader purchased 150 
yards of sheeting, and has sold 75 
yards of it ; what number of yards 
has he remaining unsold ? 

48. How many are 175 — 150? 



Art. \9» Subtraction is j^rformed, when all the figures 
of the less number are smaller than the corresponding 
figures of the greater, by taking each figure of the less 
number, in succession, from the corresponding figure of the 
greater, and writing the remainder underneath ; the seyeral 
remainders will express the whole difference. 

Illustration. A merchant purchased 765 yards of cloth, 
and has since sold 523 yards of it ; what number of yajds has 
hs remaining unsold ? 
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765 No. of yds, purchased. We first write down the 

533 No. of yds. sold. greater number, then we 

write die less number under 

S42 No. of yds. unsold. the greater, placing units 

under units, tens under tens, 
and bundreda wider hundreds. We first take 3 units from 
5 units, and 2. units remain, which we write directly under 
the units. Then 2 tens from 6 tens, and 4 tens remain. 
Lnstly, 5 hundred from 7 hundred, and 2 hundred remain. 
The whole remainder, or difference, is 242. 

Art. 16i When any figure of the leas munbei is larger 
than the corresponding figure of the greater number, the fol- 
lowing question and its illustration will show the method of 
performing the operation. 

A man borrowed 94 dollars, and has paid 46 dollars ; how 
manydollars remain unpaid ? 

We cannot take 6 unite 

from 4 units, but we can 

take 46 from 94. If 1 of 

48=4 tens and 9 units. the tens, which is equal to 

10 units, be taken from the 

9 tens and added to the 4 units, 94 will be decomposed into 

8 tens and 14 units. 

Decomposing 46 into tans and units, we have 4 lens and 6 
units. We now take 6 units from 14 unils, and 8 units re- 
main i 4 tens from 8 tens, and 4 tens remain. The whole 
remainder is 4 tens and 8 units, or 48, the number of dollars 
unpaid. 

Art. 17< If two unequal numbers be eguaUy increased, 
their dilference will not be altered. As 10 units of any iojuer 
order are equal to 1 unit of the next higher order, whenever 
a figure of the less number is larger than the corresponding 
figure of the greater number, if we add 10 to the upper 
figure, and then add 1 to the next tower figure, the two 
numbers will be equally increased, yet their difference will 

As 94 is uqiii.! to 9 tens and 4 units, il" wc aild 10 units tc 
the 4 units, Hit; amount will be 9 tens and 14 uuits ; — 46 is 
equal to 4 tens aad 6 units, — if we add 1 ten to 4 tens, the 
amount will be 5 tens and 6 units ; — and if we take 5 tens 
and 6 units from 9 tens and 14 units, the remainder, or differ- 
ence, will be 4 tens and 8 units, or 48, the number of dollars 
unpaid. 

From the above examples and illustrations, we deduce the 
fi^owmg rule for subtraction of simple numbers. 



Stx^. Write 4mo^ the£r^iUr nuffiberythen write the leu 
rmmb^ %nder the greater ^ placing ymU under umUy tens 
under temt h^in4redi tinker hundirefi*^ eaid drow a tine under" 
t^ecUh, 

Begin yntk the units, and subtract each figure cf the less 
number J in suoc^ssion, from the figtare over it, and write the 
remaifider wnderrmfUh. 

Wheneper (i figure of the less number is greater than the 
figure overit.fiddtento the upper figure, subtract the lower* 
figure from, the anumnjt, then idd one to the next lotoer figure 
h^ore it is stibtracfed, 

Mjbthod qr Proof. Add the remainder to the less number; their 
sum unll be eg%tal to (he greatet number, if the operation has been cor- 
rectly performed, 

49. Ameriea wag discavered by Christopher Columbus in 
1492. How jnany ^ears since to the present time, 1847 ? 

Ans. 356 y€»rs. 

50. The United Stfites were declared independent July 
4th, 1776. How many years since to July 4th, 1847 ? 

Ans. 71 years. 

51. The first settlement at Boston was made m 1630. 
How many years since to the present time, 1847 ? 

Ans. 217 years. 

52. The greater of two numbers is seven hundred and 
Jfifty million; the less number is five hundred and forty 
ihou$and ; what is their differepce ? Ans. 749460000. 

53. The mariner's compass was invented in the yeai 
1302; how many years was this before the discovery of 
'America by Columbus, in 1492? Ans. 190 years. 

54. A is worth ten thousand dollars ; B is worth seven 
thousand nine hundred and twenty-five dollars. How many 
dollars is A worth more than B ? Ans. 2075 dollars. 

55. The planet Saturn is 890000000 miles from the Sun; 
the Earth is 95000000 miles from the Sun. How many miles 
further from the sun is Saturn than the Earth ? 

Ans. 795000000 miles. 

56. The diameter of Jupiter is eighty-nine thousand miles ; 
the diameter of Venus is seven thousand seven hundred 
miles. What is the di&rence of their diameters ? 

Ans. 81300 miles. 

57. Massachusetts contains 9even thousand five hundred 
square miles; Connecticut, four thousand seven hundred and 
sixty-four square miles. How many more square miles does 
Ma3$eichusetts coiLtain than Connecticut ? 

Ans. 2736 square paifes* 
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58. The number of inhabitants in France is 33500000 ; 
the number of inhabitants in the United States is 17069453* 
How many more inhabitants are there in France than in the 
United States ? Ans. J6430547 inhabitants. 

59. The library of Harvard University contains 49000 
volumes ; the library of Yale College contains 35000 vol- 
umes. How many more volumes does the former contain 
than the latter ? Ans. 14000 volumes. 

60. The first settlement in the United States vras made 
by the English, at Jamestown, in Virginia, in 1607 ; the 
United States were declared independent in 1776. How 
many years between these two events 1 Ans. 169 years. 

61. The population of the United States in lb40 was 
17069453, of which 2487355 were slaves. How many free 
persons were there in the United States in 1840 ? 

Ans. 14582Q08 free persons. 

62. A merchant owns property to the amount of thirty 
thousand five hundred and seventy-five dollars; but there 
are demands against him to the amount of seventeen thou- 
sand and sixty-five dollars. What number of dollars will he 
have left after paying his debts ? Ans. 13510 dollars. 

63. The population of Boston, in 1790, was 18038; in 
1800, it was 24927 ; in 1810, it was 32250 ; in 1820, it was 
43298; in 1830, it was 61392; in 1840, it was 93383. 
What was the increase in each successive period of 10 
years ? What was the increase in the whole period of 50 
years? 

64. The population of New York, in 1790, was 33131 ; m 
1800, it was 60489 ; in 1810, it was 96373 ; in 1820, it was 
123706 ; in 1830, it was 202589 ; in 1840, it was 312710. 
What was the increase in each successive period of 10 
years ? What was the increase in the whole period of 50 
years ? 

65. The population of the northern district of New York 
in 1840, was one million six hundred eighty-three thou- 
sand and sixty-eiffht, and the population of the southern 
district was seven hundred forty-five thousand eight hundred 
and fifty-three. How many more inhabitants were there in 
the northern than in the southern district ? 

66. The population of the United States, in 1790, was 
3929827 ; in 1800, it was 5305925 ; in 1810, it was 7239814 ; 
in 1820, it was 9638131 ; in 1830, it was 12866020 ; in 
1840, it was 17069453. What was the increase in each 
successive period of 10 years f What was the increase in 
ibs whole pericNl of 50 yimrs ? 
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PRACTlCAIi ClUBS'raOllS IK ADDITION AND 8I7BTKAO- 

TION OF 8IMPL.S NUMBERS. 

Art« 18* 1. A merchant purchased 5000 bashels o1 
salt ; he has since sold 1500 bushels to one man, and 75f 
bushels to another. What number of bushels has he remain 
ing unsold ? 

2. A man's property is worth 10650 dollars. He owe i 
A, 1800 dollars ; B, 1260 dollars ; C, 750 dollars ; and E 
600 dollars. What will he have remaining, after paying hi 
debts ? 

3. A gentleman purchased 15840 acres of new land. He 
afterwards sold 2350 acres to one individual, 4500 acres ti 
another, and 3225 to a third. What number of acres has hi 
left? 

4. A merchant purchased 4500 yards of cloth ; he has 
since sold 1750 yards to one of his customers, 1275 yards 
to another, and 950 yards to a third. What number of 
yards has he remaining unsold ? 

5. A man died leaving an estate amounting to 12650 dol 
lars, which he bequeathed ^s follows : 2500 dollars to each 
of his three daughters, and the remainder to his son. What 
was the son's share ? 

6. A flour merchant purchased 1250 barrels of flour foi 
6250 dollars. He has since sold 500 barrels to A, for 2625 
dollars, and 450 barrels to 6, for 2475 dollars. How many 
barrels remain unsold? What was the whole cost of the 
flour above the amount of sales ? 

7. A merchant deposited 12000 dollars in the Suflblk Bank. 
He has since given A a check for 4500 dollars, B u check 
for 2750 dollars, and C a check for 1675 dollars. What 
amount has the merchant remaining in the bank ? 

8. A merchant purchased 12750 yards of cloth of one 
manufacturer, 10675 yards of another, and 7425 ^ards of a 
third. He has since sold 8450 yards to one of his custom- 
ers, 6745 yards to another, and 5925 yards to a third. 
How many yards did he purchase ? How many yards has 
he sold ? What number of yards has he remaining unsold ? 

9. A gentleman purchased a house for 12500 dollars, a 
carriage for 750 dollars, and a span of horses for 500 dol- 
lars. He has paid 6500 dollars at one time, 2750 dollars at 
another time, and 1250 dollars at a third time. What was 
the whole amount of his purchases ? What was the whole 
amount of payments ? And what amount temsdnB XLXk'^vi^ 
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MULTlPLlGA'nOir OF SDCPLB NUHBBRS. 



HEVXtTtPLfCATIOIf OF SI^ICFLB 

J[r€» 19* Iffultiplication is the method of repeating any 
given number any required number of times. 

The terms used in rtiultiplication are the riitiltiplicand, 
multiplier, and product. The multiplicand is the nun>ber to 
be multiplied or repeated. Thd multiplier i6 the number to 
multiply by, and it expresses the number* of times the multi- 
plicand is to be repeated. The product is the number pro- 
duced by repeating the multiplicand the required number of 
times. T*he multiplicand and multiplier are called the fac- 
tors of the product. 

Illustration. If a yard of cloth be worth 10 cents, how 
many cents are 5 yards worth ? 

If one yard is worth 10 cents, 5 yards must be worth 5 
times 10 cents, or 50 cents. In the above question, 10 cents 
is the multiplicand, 5 is the multiplier, and 50 cents is the 
product. 

Multiplication is indicated by an inclined cross; thus, 
6 X 5 = 30 ; and is read 6 multiplied by 5 is equal to 30? 



I. If a quart of milk is worth 
5 cents, what are 2 quarts worth ? 

3. How many are 2 times 5 ? 

5. There are 3 feet in one yard ; 
how many feet are there in 5 
yards? 

7. How many are 5 times 3 ? 

9. There are 6 shillings in 1 
dollar; how many shillings are 
there in 6 dollars ? 

II. How many are 6 times 6 1 
13. James has 8 marbles, and 

Henry has 5 limes as many ; how 
many has Henry t 

Id. How many are 5 times 8 ? 

17. If one pound of sugar is 
worth 10 cents, what are 8 pounds 
worth? 

19. How many are 8 times 10 ? 

21. There are 7 days in one 
week ; how many days are there 
in 11 weeks? 

23. How many are 11 times 7? 

25. In one ahilling there are 12 
peace; how many pence are there 
m 9 shillings ? 



2. If 1 orange cost 6 cents, how 
many cents will 3 oranges cost? 

4. How many are 3 times 6 ? 

6. There are 4 farthings in one 
penny; how many farthings are 
there in 4 pence ? 

8. How many are 4 times 4 ? 

10. If one quart of cherries is 
worth 7 cents, how many cents 
are 7 quarts worth ? 

12. How many are 7 times 7 ? 

14. If one yard of ribbon cost 
9 cents, how many ceuis will 7 
yards cost? 

16. How many are 7 times 9? 

18. There are 10 cents in one 
dime ; how many cents are there 
in 10 dimes ? 

20. How many are 10 times 10 ? 

22. How many yards of cloth 
tLT% there in 10 pieces, each piece 
measuring 11 yards? 

24. HowmanyarelOtimesll? 

26. If a mechanic can earn 12 
dollars in one week, how many 
dollars can he earn in 12 weekis f 
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MUliTIPliICATIOir TABIDS. 



2 times are 


5 times 9 are 45 


9 times 4 are 


36 


2 times 1 are 2 


5 times 10 are 50 


9 times 5 are 


45 


2 times 2 are 4 


5 times 11 are 55 


9 times 6 are 


54 


2 times 3 are 6 


5 times 12 are 60 


9 times 7 are 


63 


2 times 4 are 8 




9 times 8 are 


72 


2 times 5 are 10 


6 times are 


9 times 9 are 


81 


2 times 6 are 12 


6 times 1 are 6 


9 timet 10 are 


90 


2 tifnes 7 are 14 


6 times 2 are 12 


9 times 11 are 


99 


2 times 8 ore 16 


6 times 3 are 18 


9 times 12 are 


106 


2 times 9 are 18 


6 times 4 are 24 






2 times 10 are 20 


6 times 5 are 30 


10 times an 





2 timf*s 11 are 22 


6 times 6 are 36 


10 times 1 are 


10 


2 times 12 are 24 


6 times 7 are 42 


10 times 2 are 


20 




6 times 8 are 48 


10 times 3 are 


30 


3 times are 


6 times 9 are 54 


10 times 4 are 


40 


3 times 1 are 3 


6 times 10 are 60 


10 times 5 are 


50 


3 times 2 are 6 


6 times 11 are 66 


10 times 6 are 


60 


3 times 3 are 9 


6 times 12 are 72 


10 times 7 are 


70 


3 times 4 are 12 




10 times 8 are 


80 


3 times 5 are 15 


7 times are 


10 times 9 are 


90 


3 timi^ 6 are 18 


7 times 1 are 7 


10 times 10 are 


100 


3 times 7 are 21 


7 times 2 are 14 


10 times 11 are 


110 


3 times 8 are 24 


7 times 3 are 21 


10 times 12 are 


120 


3 times 9 are 27 


7 times 4 are 28 






3 times 10 are 30 


7 times 5 are 35 


11 times are 





3 times 11 are 33 


7 times 6 are 42 


11 times 1 are 


11 


3 times 12 are 36 


7 times 7 are 49 


11 times 2 are 


22 




7 times 8 are 56 


11 tmies 3 are 


33 


4 times are 


7 times 9 are 63 


11 times 4 are 


44 


4 times 1 are 4 


7 times 10 are 70 


11 times 5 are 


55 


4 times 2 are 8 


7 times 11 are 77 


11 times 6 are 


66 


4 times 3 are 12 


7 times 12 are 84 


11 times 7 are 


77 


4 times 4 are 16 




11 times 6 are 


88 


4 times 5 are 20 


8 times are 


11 times 9 are 


99 


4 times 6 are 24 


8' times 1 are 8 


11 times 10 are 


110 


4 times 7 are 28 


8 times 2 are 16 


11 times 11 are 


121 


4 times 8 are 32 


8 times 9 are 24 


11 times 12 are 


132 


4 times 9 are 36 


8 times 4 are 32 






4 times 10 are 40 


8 times 5 are 40 


12 times are 





4 times 11 are 44 


8 times 6 are 48 


12 times 1 are 


12 


4 times 12 are 48 


8 times 7 are 56 


12 times 2 are 


24 




8 times 8 are 64 


12 times 3 are 


36 


5 times are 


8 times 9 are 72 


12 times 4 are 


48 


5 times 1 are 5 


8 times 10 are 80 


12 times 5 are 


60 


5 times 2 are 10 


8 times 11 are 88 


12 times 6 are 


72 


5 times 3 are 15 


8 times 12 are 96 


12 times 7 are 


84 


5 times 4 are 20 




12 times 8 are 


96 


5 times 5 are 25 


9 times are 


12 times 9 are 


108 


5 times 6 are 30 


9 times 1 are 9 


12 times 10 are 


120 


5 limes 7 are 35 


9 times 2 are 18 


12 timc& U «m 


\Z% 


5 times 8 ueiO i 


9 tiaos 8 in 27 


\ l^timM^SLiB^V^ 
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Art> 90. A nun earns 10 dollars in a week, and a boy 
earns 3 dollars. How-many dollars do both of them earn in 
a week? How many doliars can each of them earn in 4 

weeks ? How many dollars can botii of them earn in 4 
weeka 1 

Solution. 10 dollars plus 3 dollars ale 13 dollars. Then 
both of Uiem earn 13 dollars in a week. If a man earns 10 
dollars ia one week, in 4 weeks he can earn 4 times 10 dol- 
lars, or 40 dollars ; — if a boy earns 3 dollars in one week, in 
4 weeks be can earn 4 times 3 dollars, or 12 dollars; — and 
40 dollars plus 12 dollars are 32 doDars. Then both of them 
cat) earn 52 dollars in 4 weeks. 

How many are 4 times 13 ? Solittion. 13 ia composed 
of 1 ten and 3 units. 4 times I ten are 4 tens, or 40 units ; — 
4 times 3 units nre 12 units ;— and 40 units plus 12 units are 
52 units. Then 4 times 13 are 52. 



37. If a boy pays 10 cents for 
> wrmng-book, and 4 cents foi a 
lead peocil, Iiqw many cents must 
he pay fur S wri ling-books, and 5 
lead pencils? 

SB. Hon many arc 5 times 14 ? 

31. William gave 10 cents for 
a ruler, and S cents for an ink- 
stand ; how m»ny cents must he 
give for 7 nileiB and 7 inkstands ? 

33. How many are 7 times 18 ? 

35. Ja5D'a brother gave horlO 
cents, and her slater gave her B. 
If each of them hod gxien her 9 
times as many, how muny conis 
would she then have had? 

37. How many aie a times 18' 

3S. How many are 2 limes 13 ? 
3 times 131 4 times 13' 5 ijmes' 
13? 6 times 13? 7 umes 13? 8 
limes 13? 9 flmes 131 10 times 
13? 

41. Suppose a ton of hay to 
be worth 13 doHats; how manyj 
dollars are 3 tooa worth? 3, 
Ions ? 4 tons ? 5 tons ? S lens ? 
7 tons? B tons? 9 tons' 10 



38. Mwia paid 10 cents for a 
yard of nbhon, and 5 cents for a 
thimble ; how many cents will G 
yards of ribbon, ^id 6 thimbles 
cost? 

30. How inimy are times 15? 

3S. When augai is worth 10 
cents a pound, and coBce 7 cents, 
what will 8 pounds of suff»r and 8 
pounds of coffee be worth? 

34. How many are 8 times 17 ? 

38. Henrycan perform lOqiies- 
tions in arithmetic In an hour, and 
Charles can perform 9 ; how many 
quealions can both of them per- 
form in 10 hoars ? 

38. HowmanyorelOtimeslO? 

40. How many are 3 limes 14 ? 



14? 6 t 
14* 



3 141 7 ti 



s 14? 6 times 



i 14? 



s 14? 9 limes 14? 10 ti 



43. How many are 3 limes 17 ? \ 
3 anies 17 ? 4 times 17 ? 5 times 
17? 6 times 17? 7 times 17? 8 
litisb 17? S timet 17T lOtimwlT? 



49. In one pound there are IG 

there in 3 pounds ? 3 pounds T 4 
pounds? 5 pounds? 6 pounds? 7 
pounds? 8poutidB? Spounds? 10 
pounds ? 

44. How mwiy are 3 times 18? 

times 18? 4 times 18? 5 times 



uevnpticMTUHf cfF satPUL inmaBRa 31 



45w H sk yaid 6f doth is wonh 
19 oents, how many cents dare 3 
jrards worth ? 3 yards ? 4 yards 1 
5 yards? 6 yards? 7 yards? 6 
yards? 9 yards? 10 yards? 

47. How many are 2 times 30 ? 
3 times 30? 4 times 30 ? 5 times 



46. If aa-tapsoriudiiworili 
20 dollars, how many dollaia are 

2 acres worth ? 3 aerea ? 4 aerea t 
5 acres? 6 acres? 7 aciea? 8 
acres? 9 acres? 10 aerea? 

48. How many are 8 timea 40? 

3 times 40? 4 times 40? 5 timea 



301 6 times 301 7 times 301 81401 6 times 40? 7 times 40? 8 
times 301 times 301 io timfeslUmes 401 times 401 tO times 



30? 

49. How many are 9 times 5ll ? 
3 timetf 50? 4 times 50? 5 times 



401 

50. How many are 9 times 601 
3tifliea60? 4 time* 00? 5 tinua 



50? 6 tiaiiea 50? 7 tines 50? 8\60r 6 tiflaea 60? 7 titteaOO? 8 
times 50? 9 times 50? 10 times times 60? 9 timea 60? 10 timea 
501 '60? 



Ari. ^i* if an acre of land is worth 125 dollars, how 
many dollars are 9 acres worth ? 

If one acre is worth 125 dollars, 9 acres ore woiih 9 thnea 
126 dollars ; and 9 times 125 doikra caii be fomaad by multi- 
plying 125 by 9 in the following manner : 

|«i We write dowil the multiplicand 125, 

•§^S and write the multiplier 9 under the units 

125 dold. oif Ae mtMplicaiid. We thea aahr 9 times 

^ 5 units are 45 units, or 4 tens and 5 units ; 

we write down the 5 units, and reserve 



Ans. 1125 dols. the 4 tens; then 9 times 2 tens are 18 

tens, and 4 tens which we reserved are 
22 tens, or 2 hundred and 2 tens ;^ we imte down the 2 tens 
and reserve the 2 hundred ; then 9 times 1 hundred are 9 
hundred, and 2 hundred which we reserted are 11 hundred, 
or 1 thousand and 1 hundred ; both of which we write down, 
and the whole product is 1125, the number of ddlkre that 9 
acres are worth. 

From the preceding questi^i^n and its illustration, we derive 
the following rule for multiplication, when the multiplier doed 
not exceed i2. 

Euts. Writt down the nndtipiicond^ then tmte the muUi* 
fiier under the mvUiplicand, placing units under ujuts^ tens 
under tens, and draw a line underneath* 

Multiply, succesdvely, eadh figure of the multiplicand^ be^ 
ginning unth units, by the multiplier ; when the product of 
oty figure ddes not esiceed nine, write it under the figure 
multijdied/ when the prodvxX e:toiads 'ni'nA, wriU dniAU t\vi 
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right hand figure of it, and add the left hand figure^ nr 
figures, to the product of the next figure, and write down the 
whole product of the last figure. 



61. Multiply 

52. Multiply 

53. Multiply 

54. Multiply 

55. Multiply 

56. Multiply 

57. Multiply 
68. Multiply 

59. Multiply 

60. Multiply 

61. Multiply 

62. Multiply 



4562 

7083 

9407 

10466 

24104 

64125 

75476 

467109 

741376 

970614 

1417517 

5056045 



by 2. 

by 3. 

by 4. 

by 5. 

by 6. 

by 7. 

by a 

by 9. 
by 10. 
by 11. 
by 12. 
by 12. 



Product 
Product 
Product 
Product 
Product 
Product 
Product 
Product 
Product 
Product 
Product 
Product 



9124 

21249 

37628 

52280 

144624 

44S875 

603808 

4203981 

7413760 

10676754 

17010204 

60672540 



63. There are 1760 yards in one knile ; how many yardi 
are there in 9 miles ? 

64. In one year there are 365 days ; how many days are 
there in 11 years? 

65. There are 2240 pounds in one ton ; how many pounds 
are there in 12 tons ? 

Art. Ji9. What will be the product of 7654 multiplied 
by 543? 

7654 
543 



22962 s=s 3 times the multiplicand. 

30616 =40 times the multiplicand. 

38270 = 500 times the multiplicand. 

Prod. 4156122 = 543 times the multiplicand. 

Illustration. When the multiplier consists of several 
figures, W€ first multiply the multiplicand by the units of 
the multiplier, as directed in the preceding rule. We next 
multiply the multiplicand by the tens of the multiplier, and 
write the first figure of the product in the place of tens, 
because units multiplied by tens produce tens. Lastly, we 
multiply the multiplicand by the hundreds of the multi- 
plier, and write the first figure of the product in the place of 
hundreds, because units multiplied by hundreds produce hun- 
dreds. Finally, we find the sum of the several products, and 
the total product is 4156122. 
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Frtmi the yrecedhig iliastftiticfii, urs deduce ib% foBowinff 
rule for multiplication, when the muitiiiier coiiBisti of 8e?«ntf 

figures. 

HuL£. Write doum the irndtijiUcand, then torite the mui' 
tiplier under the multiplicand^ placing units under units, tens 
under tens, and hundreds under hundreds, 

Mtdiipi^ the muttiplicand by each significant ^gure of the 
Tnrdtiplier, in successiony beginning with units, and write the 
first figure of each product directly under the figure by which 
you are 'rndtiplying. 

Find the sum of the several products ; their sum will be the 
total prtkhtlct required. 

Mbtbods op Proof. MeUMkaticn is proved by division. If the 
product be divided by either of the factors, the quotient will be egual to 
the other factor, 

MultijMitaHon may be oroved by the foUowing method, Fhut the 
excess cf 9s in the midtipbcOnd, then find the excess of 9s in the mtiitt* 
plier ; multiply one excess by the other; if the excess of 9s in their 
prodtict is equal to the excess of 9s in the total product, the work is 
suvposed to be right. This method of proof depends upon a oroperty 
of the number 9, viz., that any number divided by 9, will leave the 
same remainder, as the sum of its figures divided by 9. 



66. Multiply 

67. Multiply 

68. Multiply 

69. Multiply 

70. Multiply 

71. Multiply 

72. Multiply 

73. Multiply 

74. Multiply 

75. Multiply 

76. Multiply 

77. Multiply 



48125 

75452 

94543 

75015 

87417 

54302 

80704 

70408 

479856 

8706544 

8496427 

98765432 



by 
by 

by 

by 

by 
by 



35. 

47. 

68. 

63. 

76. 

69. 

432. 

7605. 

59807. 

67089. 



by 874359. 
by 98765432. 



Pxt)duct 1684375 

Product 3546944 

Product 5483494 

Product 4725945 

Product 6643692 

Product 4832878 

Product 34864128 

Product 535452840 

Product 28698747792 

Product 584113330416 

Product 7428927415293 
Product 9754610558146624 



78. If an acre of land is worth 225 dollars, what is the 
ralue of 475 acres ? 

79. If an acre of land produce 32 bushels of wheat, how 
many bushels will 64 acres produce ? 

80. If a man travels uniformly 35 miles each day, how 
many miles will he travel in 35 days ? 

81. What number of dollars would be required to pay 925 
men 96 dollars each ? 

82. If 4^ men perform a piiece of work in 25 days, how 
many men Will bi^ required to perform the dame piece of 
work in 1 day ? 



34 HULTtPLICATION OF SDfPLB ITUMBEBS. 

Art. 9S. When any of tlie right hand figures of the 
mukiplicand, or multiplier, aie ciphers. 

According to the principle of notation, annexing one cipher 
to any nun^r, multipliea it by 10 ; anneung two ciphers, 
multiplies it by 100 ; annexing three ciphers, multiplies it by 
1000; and soon. 

Illustbatiok. Multiply 475 by 10, by 100, and by 
1000. 

475 476 475 

10 100 1000 

4760 product. 47600 47S000 

From the above principle and illustration we derive the 
following 

Rule. Place the ngnifieant ^garet of tie mvltiplier under 
the rignificant figures of the mvltiplicand, then, omitting t?u 
ciphers, multiply the significant figures of the multiplicand 
by the tignificant figures of the multiplier, and anittx as many 
ciphers to the product as were omitted in both factors. 

83. Muliiplv 425 by 30. Produci 18760 

64. Mulii|ily TS600 by 40. Product 3034000 

BS. Mulli{ily 804000 by 50. Product 4OSO0000 

HO. Multi|ily 905040 by 1200. Product 1060048000 

B7. Multiply 9045200 by 70«50. Product 638043360000 

m. Multijily 50750000 by 75000. Product 3806250000000 

89. A fanner purchased 20 cows at 35 dollars each, what 
did the SO cows cost? 

90. What is the value of a farm containing SOO acres, at 
30 dollars an acre I 

91. What will 760 shares of railroad stock amount to, at 
600 dollar? a share I 

93. If a passenger train of railroad cars travel SO miles 
an hour, how many miles will it travel in 60 hours? 

93. There are %i0 rods in one mile ; what number of rods 
are there in 300 miles ? 

94. What would be the cost of a railroad 250 miles in 
length, at 30,000 dollars a mile ? 

95. What is the capital stock of Boston and Lowell Sail- 
road, there being 3600 shares, at 500 dollars a shore ? 

96. What is the coital slock of Merchants' Bank, in 
Boston, consisting of 30000 shares of 100 dollars aach ? 



inTLTIPLIGATION OF SOtPLB MUMHKIUS. Si 

Art* 34* When the multiplier is equal to the product 
of any two numbers, each of which does not exceed 12,11 ic 
often more convenient to multiply by the factors of the mul- 
tiplier. 

Illustration. If a yard of cioth be worth 17 cents, what 
are 15 yards worth ? 

In this question, the multiplier 15, is equal to the product 
of the factors 3 and 5. Multiplying 17 cents, the ralue of 
one yard, by 3, the product is 51 cents, the Talue of 3 yards. 
Then multiplying 51 cents by 5, the product is 265 cents, or 
i^ dollars and 66 cents, the value of 15 yards. 

From the preceding illustration we obtain the following 

KuLE. Find any two numhers whose product is equal to the 
mvliiplier. Multiply the mvUiplieand by oTie of these num^ 
hers, then multiply the product by the other ; the last product 
is the toted product required, 

97. Multiply 1615 by 31. Prodnet 33915 

98. Multiply 3765 by 94. Prodnet 69360 

99. Multiply 3864 by 38. Prodwst 106199 

100. Multiply 4937 by 36. Prodact 177373 

101. Multiply 5325 by 45. Product 339636 
103. Multiply 33435 by 64. Prodact 3075840 

103. Multiply 41733 by 73. Prodact 3004704 

104. Multiply 56317 l^ 84. Prodact 4733338 

105. Multiply 64541 1^ 108. Prodact 6970488 

106. Multiply 75644 by 144. Plodaet 10898736 

107. What will 120 yards of cloth come to, at 6 dollars a 
yard? 

108. What is the value of 132 acres of land, at 34 dollars 
an acre ? 

109. If 1 acre of land produce 36 bushels of com, what 
number of bushels will 18 acres produce ? 

110. If aD acre of land produce 225 bushels of potatoes, 
what number of busheb will 25 acres produce ? 

111. If a ship sails uniformly 175 miles each day, what 
number of miles will she sail in 27 days ? 

1 12. A man purchased a wood lot containing 33 acres, at 
35 dollars an acre ; what did it cost him ? 

113. If a bale of sheeting contains 32 pieces, and each 
piece measures 36 yards, what number of yards does the bale 
contain ? 

114 A merchant purchased 42 pieces of broadcloth, each 
piece containing 38 yards; what number of yards did he 
puzthaEfe? 
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DIVISION OJPSIMPLJ: NUMBERS. 

Art* 9S« Division is the method of finding the number 
of times, or pftrt of n tiinei one number is contained in 
another. By division, we can also find any required part of 
any gfiven numbeir. 

The terms used in division, are the dividend, divisor, quo- 
tient, and remainder. 

The dividend is the number to be divided. The divisor 
is the number to divide by, and it indicates what part of the 
dividend is required by the question. The quotient is the 
number found by the operation, and it expresses the number 
of times, or part of a time, the divisor is contained jn the 
dividend;— U also expresses the. number of units, or part of 
a unit, in that part of the dividend required by the question. 
The remainder, if any, is the undivided part of-the dividend, 
and is always less.jthan the divisor; consequently, it will con- 
tain the divisor only a part of a time, which may be expressed 
by writing the remainder over a short line, and the divisor 
under it, at the right of the quotient figures already obtained. 
This part is called a fraction. 

Illustration. How many times is 6 contained in 20? 
We know that 4 times 6 are 80 ; ^ence, it is plain thaj 6 is 
contained in 20, 4 times. In this question, 20 is the divi- 
dend, 5 is the divisor, and it indicates the part of the divi- 
dend required, viz., 1 fifth. The quotient, 4, is the number 
of times the divisor is contained in the dividend; and it is 
also the number of units in 1 fifth of the dividend. 

What is 1 fifth of 32 ? 1 fifth of 30 is 6. 1 fifth of the 
remainder 2, is 2 fifths of 1. Then 1 fifth of 32 is 6f . 

A short horizontal line between two points, indicates that 
the number before it is to be divided by the number after it ; 
thus, 30-2-6=5. 



1. How many peaches, at 3 
cents each, can you buy with 4 
cents ? 

3. 4 are how many times S ? 

5. 1 half of 4 is how many? 

7. Howmany yaidsof clo&,at 
4 dollaxs a yard, can you buy with 
13 doUars? 

9. 12 are how many times 4 ? 

11.1 fourth of 12 is how many? 



3. How many oranges, at 3 
cents each, can you buy with 6 
cents? 

4. 6 are how many times 3 ? 
6. 1 third of 6 is how many? 
8. In 1 gallon there are 4 

quarts; how many gallons are 
there in 20 quarts? 

10. 20 are how many times 4 ? 

12. 1 fifth of 20 is how many ? 
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An.2«. 13. If4oTaiig«eoo0t 
S4 cents, what will 1 orange 
cost ? What will 2 oranges cost ? 

If 4 oranges cost 24 cents, 1 
orange will cost 1 fourth of S4 
cents, or 6 cents. 2 oranges 
will cost 2 times 6 cents, or 12 
cents. 

15. If 6 pieces of tape are 
worth 48 cents, what is I piece 
worth? What are 9 pieces worth! 
What are 10 pieces worth? 

17, If 2 pounds of cheese cost 
18 cents, what will 5 pounds cost t 

19. If 18 is 2 fifths of some 
number, what is 5 fifths, or the 
whole of the number? 

21. If 6 pounds of beef cost 72 
cents, what will 10 pounds cost? 

23. If 72 is 6 tenths of some 
number, what is 10 tenths, or the 
whole of the number? 

25. If 8 yards ofoflannel cost 96 
cents, what will 10 yards cost? 
What will 12 yards cost? 

27. If 96 is 8 tenths of some 
number, what is 10 tenths, or the 
whole of the number ? 

29. If 2 pounds of butter are 
worth 40 cents, what are 6 pounds 
worth? 

31. If 6 yards of linen are worth 
120 cents, what are 2 yards worth ? 

33. If 4 horses are worth 320 
dollars, wbat are 8 horses worth ? 
What'are 10 horses worth? 

35. If 8 yoke of oxen are worth 
640 dollaro, what are 5 yoke 
worth? 

37. What is 1 third of 60 ? of 
90? of 120? of 150? 

39. What is 1 fifth of 90? of 
100? of 110? of 120? 

41. What is 1 seventh of 140? 
of 210? of 280? of 350? 

43. What is 1 ninth of 180? 
of 270? of 360? of 540? 

45. What is 1 eleventh of 330 ? 
of 440? of 550? of660? 



14. If57ndsoriftiboBCO«t40 
cents, how many cents will Tyaid 
cost? How many cents will 6 
yards cost? 

If 5 yards cost 40 cents, 1 yazd 
will cost 1 fiflh of 40 cents, or 8 
cents. 6 yards Mrill cost 6 times 
8 cents, or 48 cents. 

16. If 7 pounds of sugar are 
\ worth 56 cents, what is 1 pound 
of it worth? What is the Talue 
of 10 pounds? 

18. Jf5yardsofc]oth arc worth 
50 cents, what are 8 jraids worth ? 

20. If 50 is 5 eighths of some 
nomher, what is 8 eighths, or the 
whole of the number! 

22. If 7 yards of cloth cost 77 
cents, what will 11 yards cost? 

24. If 77 is 7 elevenths of some 
number, what is 11 elcTenths, or 
the whole of the number? 

26. If 9 banels of ik>ur are 
worth 63 dollars, what are 12 bar- 
rels worth ? 

28. If 63 is 9 tweUlhs of some 
number, what is 12 twelfths, or 
the whole of the number ? 

30. If 3 acres of land are 
worth 90 dollars, what are 8 acres 
worth? 

32. If 8 cows are worth 240 
dollars, what are 3 of them worth ^ 

34. If a railroad train travel 240 
miles in 12 hours, how many miles 
will it travel in 5 hours ? 

36. How many miles will it 
travel in 20 hours ? How many 
in 30 hours ? 

38. What is 1 fourth of 60 ? of 
80? of 100? of 120? 

40. What is 1 sixth of 90 ? of 
120? of 180? of 240? 

42. What is 1 eighth of 160? 
of240? of320? of 400? 

44. What is 1 tenth of 200? 
of 250? of 300? of 350? 

46. What is 1 twelfth of 240! 
of 360? of 480? of 600? 



^ 
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,f rt. 97. .4&I i4« fvmed^g tuMCf we toe yrappsed onfy 4fuch 
ftteiiians OM r€iff4red ut tojmdilu tmiim' qf times a greater trnmier 
ycantained a k&ty or to find me or fnsre of the eqvm parts of mnu 
given number. In this^ article, we shall j^rapose questauMS which wiU 
rfquire us to find vt^t ,p(tH of one time a kss nmmber eontoiru -a 
greater; 



47. If I can buy an orange mth 
^ cente, what part of an orange 
e^n I buy with 1 centl 

As I can buy a whole oiaQge 
with fi cents, and 1 cent heing 
1 half of 2 cenle, I can b«y l>hidf 
.of an orange with 1 cent. 

49. What part of one twae wSi 
contained in 1 1 

51. If a yard of doth is worth 
4 dolLars, what part of a yaid eon 
be purichased with 1 dollar? what 
part, with 2 dollaie.? what .part, 
with 3 dollars 1 

53. What pait of one time is 
4 contained in I ? what part, in 8? 
what part, in 3? 

55. When wheat is wcnrth 6 
ahillings a bushel, what paxt of a 
bushel can you purcfaaee with 1 
shilling? what part, with 2 shil- 
lings? what part, with 3 ahil- 
lings? what part, with 4 shillings? 
what part, with 5 shillings ? 

57. What part of one time is 15 
oontained in I ? what part, in 2 ? 
what parf, in 3 ? what part, in 4? 
what part, in 5? 

59. When coal is eelling at 8 
dollars a ton, what' part of a ton 
can you buy with I dollar? what 
p^rt, with 2 doliaxs? wshat part, 
with 3 dollars? what part, with 4 
dollan? what part, with 5 dol- 
lars? what part, with 6 dollots? 
what part, with 7 ddlars? 

6 1 . What is 1 eighth of 11 what 
is 1 eighth of 2 ? what is 1 eighth 
of 3 ? what is 1 eighth of 4 ? what 
is 1 eighth of 5 ? what is 1 eighth 
of 6? what is 1 eighth of 7 9 



48. Bf a yaid of tape is worth 
3 «ent8, what part of a yard can 
you buy wilh 1 eentl what pait, 
with 8 cents? 

50, What port of one time is 3 
ooBtaiiied m i ? what part, in 8? 

52. When flour is worth 5 dol- 
lars a banel, what part of a hansel 
can you boy with 1 dollar? what 
part, with 3 doUan? what part, 
with 3 dollars ? what part, with 4 
dollaiB? 

54. What part of one time is 6 
contained in 1? what part, in 2? 
what part, in^S? what part, in 4 ? 

56. When wood is worth 7 d<^ 
lars a cord, what part of a cord 
can be purchased with 1 dollar? 
what part, with 2 dollars? what 
part, with 3 dollars? what part, 
with 4 dollars? what part, with 5 
doUars ? what part, wiUi 6 dollars? 

58. What is 1 seventh of 1 ? 
what is 1 seventh of 2? what is 1 
seventh of 31 what is 1 iwventh 
of 4? what is 1 seventh of 5? 
what is 1 seventh of 6? 

60. When sugar is worth 9 dol- 
lacs « hundsed, what part of a hun- 
dred can you buy with 1 dollar? 
what part, with 2 dollars? what 
part, wi^ 3 dollars? what part, 
with 4 dollars? what part, with 5 
dollars? wlkt part, with 6 dollars? 
what part, with 7 dollars? what 
part, with 6 dollars ? 

62. What is 1 ninth of 11 what 
is 1 ninth of 2? what is 1 ninth 
of 3? what is 1 ninth of 4? what 
is 1 ninth of 51 what is 1 ninth of 
6? what is 1 ninth of 7? what ie 
1 ninth of 8? 
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Art, 28. Tkis turtidB emtmu* piMam, wkkk 
the number of times and farts of a Urns that a greater 
a less. 
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63. If an orange is worth 2 
cents, how many oranges can you 
buy with 5 cents? 

As many times as 3 cents is 
contained in 5 cents, so many or- 
anges you can buy. 5 cents axe 
2 and 1 half times 2 cents ; there- 
fore you can buy 2 and 1 ha;lf 
oranges with 5 cents. 

65. What is 1 half of 5? of 7? 
of 91 of 11? 

67. In 1 penny there are 4 
ferthiogs. How many pence are 
there in 13 farthings? how many, 
in 19 farthings? how many, in 27 
farthings? how many, in 31 &r- 
things? 

69. What is 1 fourth of 29? 
of54?of43? 

71. In 1 dollar there are 6 shil- 
lings. What number of dollars 
are there in 27 shillings? what 
number, in 35 shillings? what 
number, in 45 shillings? what 
number, in 50 shillings ? 

73. What is 1 sixth of 59? of 
63? of 70? 

75. What namber of pounds of 
raisins, at 8 cents a pound, can 
you purchase with 65 cents ? what 
number, with 75 cents? what num- 
ber, with 95 cents ? 

77. What is 1 eighth of 74 ? of 
84? of94? 

79. When beef is worth 10 
cents a pound, what number of 
pounds can you buy with 75 
cents? what nmnber, with 88 
cents? what number, with 99 
cents? 

81. What is 1 tenth of 104? 
of 115? of 125? 

83. What is 1 third of 20? of 
40? of 50? (rf70? of 80? 

85. What is 1 scTenth oi 30? 
of 50? of 70? of 90? of 110? 

4» 



.64. In 1 yard there are 3 feet. 
How many yaids an tlierB in II 

feet? 

As 3 feet are equal to 1 yard, 
there most be 1 third as many 
yards as there are feet. 1 third 
of 11 is 3 and 3 thirds; therefore 
there are 3 and 3 thirds yards in 
11 feet. 

66, What is 1 third of 18? of 
17f of 19? 

68. How many skeins of silk 
can you purchase with 37 cents, 
at 5 cents a skeinl how many, 
with 48 eents? how many, with 
54 cents? how many, with 63 
cents? 

70. What is 1 fifth of 53t of 
67? of 63? 

73. In 1 week there are 7 
days. What nmnber of weeks 
are there in 37 days? what num- 
ber, in 45 days? what namber, in 
48 days? what number, in 54 
days? 

74. What is 1 seventh of 47? 
of 64? of 66? 

76. What number of yards of 
ribbon, at 9 cents a yard, can yoa 
buy with 65 cents? what number, 
with 75 cents? what namber, with 
85 cents? 

78. What isl ninth of 84? of 
94? of 100? 

80. When poultry is selling at 
12 cents a pound, what number 
of pounds can you purchase with 
100 eents? what number, with 
125 cents? what number, with 136 
cents ? 

83. What is 1 twelfth of 117 ? 
of 127? of 137? 

84. What is 1 fourth of 30? 
of 60,? of 70? of 90? of 110? 

86. What is 1 sixth of 20? of 
40? of 60? of 70? ofSO? 
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Aa we oaimot easily find an answer to this question 
mentally, we wrke down the dividend and draw a curve line 
m ^W^k 8i4e oi il» and think vnke 4b9 divisor at the le& of 
Ike diinMbnd* 

^ji id ^^ ^^ x^mAye 4h« d^vid^,67£, into 67 tens 
it i if And S unals. W« ne^n^ find ihs namber oi times 
9 )675( 76 .that the diviior, 9, is contained in ^7 tens, which 
69 is 7 (teps) times ; we write the 7 (tens) at the 

'^ right of the dividend and multiply the divisor 

^ by the 7, /(itenfii,) the ^pdi^ct is 63 tens, which we 

write un jlepr tbe 67 tens ; we then siihtract 63 

tens from 47 4»ns, the jeeaiftindsr is 4 tens. We 
jtken piaee ik» € ^nks of tbs dividend at the right of 
the remaind^, and we have the number 45. The divisor, 
9, is contained 6 tbnes i? 46; we write the 5 units at 
the right of the 7 tens iji the quotient, and multiply the 
divisor by ihQ 5 upHs, t\ke produot is 45, which we write 
under the partial dividQi^d, 4^. There being no remaindear, 
the opemtion is eompLsted, and we hhve found that 9 is con- 
tained 76 times in 476. 

88. If 106®4 dolkirs be equafly divided among 16 men, 
what number of dollars wiH pach man receive ? 

We first write down thp dividend, and then write the 
divispr at its l£^ft ^ before. Th# two highest orders of 
figures in the divid^Qkd, 10, (thousand,) being less than ths 
divisor, 15, we resolve tlie dividand into 106 hundred, 2 
tens, and 4 units. 

Dirifor. Divideaa. QjiotiapjU Mttkti 9( ftpot. 

16 ) 10624( 708^ An*, 708 4 

#105 16 15 



134 3640 16)60(4 

tl20 708 60 

'H^4 remainder. 10620 

?' ■ ' • ' ■' 4 

10624 proof by addition. 

10634 

We now perceive tlmt the divisor, 1^, is contained in 106 
(hundred) 7 (hundred) times ; we write 7 (hundred) in the 
quotient, and multiply the divisor by it, the product is 106 
hundred, which we write under 106 hundred ; we then sub^ 



jmmmi or mmu^ wasamBL is 



l^f^t «ail ih« nwainder is I )MB»4rad ; we ihi&a place the 2 
teQS.4>f the dividend at the fight of the remainder and the 
fi^i^Qtber is 12 tens, which beuig h^s thaaa. the divisor, we 
%irrite a ci}>her in the place of tens ih the quotient, and then 
place the 4 units of tne dividend at the right of the 12 tens, 
«nd the number is 124; we find' that 15 is coralained in 124, 
8 times ; we write 8 in the quotient, and multiply the divisor 
by it^ th^e j^oduct is 120, wh^ we ^btiaet from 124, and the 
remainder is 4. This remainder, 4, will contain 16, 4 fif- 
teenths of 1 time, >which we write in a fractional form at the 
right of the ^uotieiH ^ares hefore found, and we have the 
complete quodenttj 70S^, which is the number of dollars that 
each man will receive. 

METHOD OP Peoop. We first multiply 4 fifteenths by the 
divisor, 16, the product is 66 fifteenths ; we then divide 60 
fifteenths by 15, the number of fifteenths which are equal t6 
a unit ; the quotient is 4 units, which is the product of 4 fif- 
teenths multiplied by 15. We then multiply 708 by 16, the 
product is 10620. We then add the 4 units to 10620, and the 
sum is 10624, which is the total prpduct of the quotient mul- 
tiplied by the divisor. This psoduct being equal to the 
dividend, proves th^ |he ppers^iioQ has been performed cor- 
rectly. 

As the operation of division ma¥ be proved by multiplying 
the divkor by the quotient, and this is always done during 
the operation, we have only to add the several products in 
the order they are placed, the sum of these products will be 
equal to the dividend if the operation has been r^htlv per- 
formed. When there is a remainder, it must ^e added with 
the several products. The stars indicate the liumbers to be 
added. 

From the precedkig questions and illustrations we derive 
the following general rule for division. 

Rule. Write down ike dividend, draw a curve line on 
each side of it, and write the divisor at its left. 

Take so many of the highest orders of figures of the divi- 
dend as tpiU contain the divisor i find the numher of times the 
divisor is contained in them, write a figure expressing the 
number at the right of the dividend, then multiply the divisor 
by this quotient figure, and write the product under those 
figures of the dividend taken. 

Subtract this produxit from those figures, and place the 
next undivided figure of the dividend at the ri^fit of iW 
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remaiiider ; (Am dividt thtae orden of figsira at btfitre, and 
tktts proceed until all thefigvret of the dividend are divided. 

If there be a Jinal remainder, write U over a ihort tine at 
the right of the quotient 'figureM already found, and place the 
divitor under it; thit fraction loiil expretr lohat part of a 
time the remainder contaira the divitor, and amtpletet the 
quotient. 

Wheneeer a figure of the dividend hat been annexed to the 
remainder, if this partial dividend it leu than the divitor, 
lorite a cipher in the quotient, and annex another figure. 

Wheneeer the product of the divisor by amy quotient figure 
it greater than the partial dividend, the quotient figure is too 
great, and must be made less. 

Whenfver a remainder is equal to or greater than the 
divisor, the quotient figure is too tmaU, and must be made 
greater. 

89. Divide 4056 by 13. Quotient, 312. 

90. Divide 6476 by 15. Quotient, 365. 
91- Divide 6548 by 17. Quotient, 386^. 

92. Divide 7649 by 19. Quotient, 402J^. 

93. Divide 875? by 21. Quotient, 417. 

94. What is 1 twenty-fourth of 17472 1 Ans. 738. 

95. What ia 1 twenty-seventh of 62100) Ans. 2300. 

96. What is 1 thirty-fifth of 76435? An?. SISS^^. 

97. Divide 84625 by 47. Quotit^ni, ISOOff. 

98. Divide 96108 by 69. Quotient, 1628^|. 

99. Divide 112648 by 64. Quotient. 1760^j. 

100. What is 1 seventy-fifth of 215419; Ans. 2872^ |. 

101. What is 1 eighty-ninth of417(i!-5? Ans. 4e92|J. 

102. What is 1 ninely'-sijrth of 444372 ? Ans. 4628|i. 

103. Divide 557642 by 142. Quolieiil, 3927 jfj. 

104. Divide 641144 by 276. Quotient, 93225||. 

105. Divide 864326 by 394. Quotient. 2193|||; 

106. How many times is 912 contained in 1893312 ? 

Ans. 2076. 

107. How many times is 2076 contained in 3786624 ! 

Ans. 1824. 

108. How many times is 6474 contained in 47254149 J 

Ans. 7299^^. 

109. How many times is 8466 contnined in 7618584651 

Ans. 90001. 

110. What number of times is 912314 contained in 
280208123081 ! Ans. 307140yt^Vi„. 
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111. A asn jmrcluised a &nB containkig ISM acres (br 
:6675 dollars ; h(»v many dollars did he pay for each acre f 

112. If a man's income be 5110 dollars a year, what is 
that a day, aUowing the year td contain 366 days ? 

113. There are 144 square inches in 1 square foot ; how 
many square feet are there in 10800 square kiches ? 

114. In 1 acre there axe 160 square rods ; how many 
acres axe these in 23000 square rods ? 

115. There are 320 rods in 1 mUe ; how many milet are 
there in 320640 rods ? 

116. In 1 cubic foot there are 1728 cubic inches; how 
many cubic feet are there in 2985984 cubic inches ? 

117. The distance from Boston to Liverpool is about 3000 
miles ; in how many days Will a steamship sail from Boston 
to Liverpool, if she sail 225 miles each day ? 

118. The circumference of the earth is about 25000 
miles ; if a railroad car travel at the rate of 480 miles a day, 
in how many days would it travel round the earth ? 

Ant* 9MI« When the divisor does not exceed 12, the operas 
iion may he shortened by performing the operation TnentaUy^ 
and urriting only the quotient. 

IiifiUSTKATioN. If 10d025 ^ores of land be equally divided 
.liil&ong 12 men, what number of acres will each man have ? 

The two highest orders of figures 

12)109025 being less than the divisor, we take 
the. three highest, 109, (thousand,) 

Ans. 9085^ acres, and find that 12 is contained in 109 

(thousand) 9 (thousand) times ; we 
write the 9 under the order of thousands in the dividend, 
and, mentally, multiply the divisor by it, the product is 108, 
(thousand,) which we subtract from 109, (thousand,) the 
remainder is 1, (thousand ;) this remainder and next figure of 
the dividend annexed, 10, (hundred,) being less than the 
divisor, we write a cipher in the place of hundreds in the 
quo^ent ; we then find that the aivisor is contained in the 
remainder and two next figures of the dividend annexed, 
102, (tens,) 8 times ; we write 6 in the quotient in the place 
of tens, and multiply the divisor by it; the product is 96, 
(tens,) which we s^toact from 102, (tens,) the remainder is 
6, (tens ;) we then find that the divisor is contained in this 
remainder and last figure of the dividend annexed, =65, 5 
times; we write 5 in the quotient is^ the place of unitSt 
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then multiply the diviioi by it, and the product ia 60, 
which we subtract from 05, th« remainder is 6; tiiis 
lemainder will contain the divisor 5 twelfths of 1 time, 
which we place at the right of the quotient figures before 
found, and the complete quotient is 9086^, the number of 
acres which each man will hare. 

From the preceding illustration, we derive the following 
rule for division, when the divisor does not exceed 12 : 

Rule. Write down the dividend, draw a curve line at iti 
left, and a Aorizonlal Une under it, then write the divisor at 
the left of the divide^id. 

Find the number of times the divisor u amiained in w 
many of the highest orders of Jigures of the dividend as will 
contain il, write tlie quotient figure under the number divided, 
then, mentally, muttiply the divisor by this quotient figure 
and, subtract (he product frain the numher divided; then find 
the number of times the divisor is contained in the remainder 
and luzt figure of the dividend, or in the next figure of the 
dividend only, when there'is no remainder, write the quotient 
figure underneath, multiply and subtract as before directed; 
proceed in the same manner until all the figures of the divi- 
dend are divided. 

If the re?nainder and next figure of the dividend, or next 
figure of the dividend only, when there is no remainder, be 
&M than the divisor, write a cipher in the quotient, and then 
find the number of times the divisor is contained in the 
remainder and two next figures of the dividend. 

ir.l. Dhiue235464by2. 
lau. UivKe347675by 3. 

121. Divi,|e235464by4. 

122. Diviie347675by 5. 
ISa. ''Diviae 45614S by 6. 

124. Divi.le 514763 by 7. 

125. Divii.e456148bya 

126. Divide 749999 by 9. 

127. Di\ ide 645448 by 10. 
12S. Divi.le 514763 by 11. 

• 129. Divide 749995 by 12. 

130. If 11 acres of land be worth 1210 dollars, what is ] 
acre worth 1 

131. The salary of the president of the United States u 
26000 dollars a year; what ia his sahry for 1 month? 



Qu.ti, 


.nt, 117732. 


Quuti, 


ent, 115S91f. 


Quoti, 


snt, o8S66. 


Quoti. 


inl, 69535. 


Qnoti, 


;nt. 76024S. 


Quolii 


ant, 73537f . 


Quotii 


jnt, 5701 Sl- 


Q,.oti, 


ant, 833334. 


Qaoti, 


ant, 64544A. 


Quoti 1 


;nt, 46796 [7^. 


Quoti. 


;iit, 62499t.''s- 
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Art. Sl« When the dhuor is ejual to the product of 
amy two numbers^ or factors^ each of vjhich does not exceed 
12. 

132. If 15 acres 6f land are worth 300 dollars, how many 
dollars is 1 acre worth ? 

( 3)300 dollars, value of 15 acres. 

3X6= 15< 

( 5)100 dollars, valUe of 5 acres. 

20 dollars, value of 1 acre. 

The factors of 15 are 3 and 5. Dividing 300 dollars by 
3, the quotient is 100 dollars, the value of 1 third of 15 
acres, or 5 acres ; dividing 100 dollars by 5, &e quotient is 
20 dollars, the value of 1 acre. 

In dividing by the factors of the divisor, remainders fre* 
quently occur, and the quotient or answer being incomplete 
without them, we shall explain the method of finding th^ 
true remainder. 

What will be the quotient of 395 divided by 16 ? 

{ 4)395 

4x4=16.^ 

( 4)98-3 

24-2 X 4=S-|-3=11, total remainder. 

Ans. 24f|. 

We may observe^ that every unit in the first quotient may 
be considered as containing 4 of the units of the given 
dividend, consequently, every unit which remains after 
dividing this quotient will contain the same number of units ; 
therefore, the last remainder must be multiplied by the first 
divisor, 4, to find the number of units it contains of the given 
dividend. The units in the first remainder being of the 
same kind as the units of the dividend, must be added to the 
product, the sum will be the total remainder. 

From the preceding illustration we derive the following 
rule : 

Rule. Firid two numbet's whose product is equal to the 
divisor. Divide the given divide7id by one of these numbers, 
then divide the quotient by the other, the last quotient will be 
the answer or quotient required. 

To find the total remainder, muitiply the last remainder by 
the first divisor, add the first remainder to the product, their 
sum w&l be the total remainder. 



4Bt^ Dsnneff of MVLKBnnmBs. 

T%e'umUsi^tk€jjinereHUttndtrb€ingof^saimiBki^ 
tks uhittaf tke dividend^ it u plain thai the first renumUkr 
must be the total remainder f when there is no other remaii^ 
der. 

It is evident that the last remainder mnit be rnidttpHed htf 
the first divisor y to find the number of units it contahts of the 
same kind as those of the dividend; therefore^ the product 
must be the total remainder, when there isno first remainder. 

133. Divide 2304 by 16. Quotient, 144. 

134. Divide 4728 by 28. Quotient, 168ft. 

135. Divide 5435 by 35. Quotient, 155^. 

136. Divide 6444 l^ 48. Quotient, 134|f . 

137. Divide 7128 by 54. Quotient, 132. 

138. Divide 8548 by 64 Quotient, 133f «. 

139. Divide 9672 by 72. Quotient, 134*. 

140. Divide 9684 by 84. Quotient, 117f J. 

141. If 108 yards of broadcloth be worth 540 dollars, how 
many dollars i^ 1 yard worth ? 

142. If a farm containing 132 acres be worth 5280 dol- 
lars, what is the value of 1 acre ? 

Art* 33« To divide by 10, 100, 1000, or a unit with 
any number of ciphers annexed. 

By the rule or law of notation, the same figure expresses 
a number 10, 100, &c., times greater or less, according to its 
distance from the place of units. By cutting off figures from 
the right, the place of units is removed towards the left; con- 
sequently, cutting off the right hand figure of a number 
divides it by 10; cutting off the two right hand figures, 
divides it by 100, &c. Hence the following 

Rule. Cut off so many of the right hand figures of the 
dividend as there are ciphers in the divisor ^ the other figures 
of the dividend unll be the quotient, and the figures cut off 
mil be the remainder. 

14.3. Divide 4347 by 10. Quotient, 434^. 

144. Divide 74563 by 100. Quotient, 745^. 

145. Divide 195617 by 1000. Quotient, 195^Vife- 

146. A prize of 15500 dollars is owned equally by 100 
men ; what is each man's share ? 

147. Suppose 125000 acres of land are to be divided 
equally among 1000 soldiers; what number of acres will 
each soldier receive ? * 



»^ 'Arfti S9.^ TV divith^ ky # ^mmier toAoif rigk$ h^ni 
figures are ciphers* ^ ? : ' 

Let it be required to diTide M674 by 6500. ^ " 

«^inA\Q/i«i'9>i/i/iae74 The factors of 6500 are 100 
65|00)S46|74(14tm and 65. We first divide the 

dividend by 100, by cutting off 
296 the two right hand figures,' the 

260 Quotient is '946, and the remain- 

der 74. We then divide the 

3674, totid rem. quotient, 946, by 65, ^ miotient 

is 14, and the remainder 36. To 
find the total remainder, wd multiply the last remainder, 36, by 
the first divisor, 100, and then add the first remaindart 74, to 
the product, their sum is 3674, the total remainder. If we 
annex the first remainder, or figures cut off, to the last 
remainder, we shall obtain the same total remainder. ^ 
From ^e above illusttution we derive the following rule : 

Rule. Separate the divisor irUo factors- by cutting ojf 
the ciphers. Then ctU off. an e^[ual number of figures from 
the right of the dividend. Divide- the remaining figures 
of the dividend by the re^naining figures of the dioisor ; 
lastly^ awnex the figures cut -off from the dividend to th^ 
remainder, this nurnher unU be the total remainder. If there 
be no last remainder ^ the fir^t remainder^ or figures cut off 
fromthe dividendfWili.beihe Malremiindern 

148. Divide 15420 by 20, 30, 40, 50, 60, 70, 80, and 90. 

Quotients, 771, 514, 385f*, 308|4, 
257, 220?8. 192|*, 171|». 

149. Divide 1135432 by 110, 120, 130, 140, 150, 160, and 
190. Quotients, 1140^3^, 1045^, 964j^, 

895i|J, 836VV^, 783|H. 660^. 

150. What will be the quotient of 750000 divided by 
7500 ? 

151. How many times is 125000 contained in 75000000 ? 

152. Jf 4750 pounds of beef be equally divided among 
950 soldiers, what number of pounds would each soldier 
have? 

153. Suppose that prize-money to the amount of 16250 
dollars is, to be equally distributed among 650 sailors ; what 
number of dollars will each sailor receive ? 

■ ■ ■ 5 
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Art* S4« 1. A gentleman gave 120 doUart for a 
hofse, which wae 4 aiotha of what he gave tor a chaise ; 
what did he give for the chaise ? 

2. What is 9 times 1 fourth of 120 ? 

3. What IB 1 fourth of 9 times 120 ? 

4 If a train of railroad ei^^ ran 200 miles m 8 hoursi 
what number of milee will it run in 15 hours ? 
6. WhHt is 15 times 1 eighth of 200? 

6. What is 1 eighth of 15 times 200 ? 

7. If 40 toBs of hay will keep 90 eows throoghoiil the 
winMTt whi^ Dumber of tolas wul be sufficient, t^ keep 4$ 
cows the same time f 

& What is 45 tknes 1 thirtieth of 40 ? 

9. What is 1 forty-fifth of 30 times 40 f 

10. When flour is wortl^ & doUaxa a barrel, what number 
of barrels will pay for 120 acres of land which is worth 30 
dollarti an acte ? 

11. What is 1 Bi±th of 11S0 times 90 ? 

12. What iti 120 time^ 1 sixth of dOf 

13. A bookselter exchci))g:ed 75 anthfiietfeft, which Were 
TTorth 42 cents each, for 90 gnMhia^; What was t^ vakie 
of each grammar ? 

14. Whatis ln$fietie&t>f 75»ti^f6^stt? 

15. What is 1 setehty-fiMi 6f 99 times »i 

16. If 30 men can perform a piece of work in 25 days, 
what number of men will be required to perform the same 
work in 15 days? 

17. What is 1 fifteenth of 25 times 30 ? 
la What is 1 twenty-fifth of 15 times 90 ? 

19* A merchant sold 12 yurds of silk^ at 90 cents a yj^« 
and received payment iti potatoes, at 40 cents a budbel. What 
number of bushels did he receive ? 

20. What is 1 fortieth of 12 time^ 90 f 

21. What is 1 twelfth of 40 times 27 ? 

22. tf 25 men can build a bridge in 90 days, What tium- 
Iter of men wbuld be required to build the same iti ^0 days ? 

S3. What is 1 thirtieth of 90 times 25? 
24. What is 1 ninetieth of 30 times 75 ? 
%5. If 24 men can build 720 rods of wall in 10 days, imw 
teaflv fbdlft can 40 men build hi the sam4 number of daysf 

26. Whatis40timesltwentywfourthof?d0? 

27. What is 1 fortieth of 24 times 1200? 



FEDBRAIa MONBT. 

Af|« S9»« M6NBT is n measure of the Talme of iMligs. 
Federal Money is the national currency of the United Stales. 
Every system of national cunency hAs its integer, oar unit 
of measure. Ib the United States, the integer, or unit <rf 
measure, i^ the doUar, 

The denominations of Federal Money are the eagle, the 
dollar, the dime, the cent, and the mill. 

The gold coins ai^ ^e engle, the half-ea^, and the 

qiuiFter«e4gIe. The silver coins are the dolkr, the hatf- 

doUar, the quarter-dollar, the dime, and the half-dime. The 

copper coins are the cent, and the half-cent. The nill is 

^ imaginary, there being no coin of a less value than the halP 

' cent. 

The denominations of Federal Money increase in a ten- 
fold proportion, like simple numbers, as is shown in the 
following table : 



1 eagle «« 10 dollars. 9. 

1 doflar ss 10 dimes, d. 

1 dime sss 10 cents, c. 

X cent SB 10 mills, m. 



1 dollar SB -j^f of 1 eagle. 
1 dime ss ^ of 1 doUar. 
1 cent ss -j^ of 1 dime. 
1 mill s=s ^ of 1 cent. 



irOTATIOW AHD NUMCIi ATIOBT OF F«SDBltAI« 

RffONET, 



Art* 96b Dollars being integers or whole numbers, 
separate them from cents hv a point ; — all the figures at the 
left of the point express dollars ; the first two figures at the 
right of the point express cents ; the third, mills ; and the 
fourth, tenths of a mill. Thus: $25.7526 are read » twenty- 
five dollars, seventy-five cents, two mills, and five tenths. 

To express ahy sum of Federal Money by figures, we first 
write the number of dollars, and place a point at the right ; 
we then write the number of cents and mills at the right of 
the point. When the number of cents is less than ten, we 
write a cipher in the place of tens of cents. 

Fifty-five dollars, twenty-five cents, and five mills, are 
written thus : 956.966. Twenty-five dollars and nine cents 
are written thus : (25.09. Fifteen dollars and five miHs are 
written thus: $15,005. 

U|tlv«s and fourths of a cexit are sometimes used i 
of mills and tentlm of a milL 



BflDUGTION OP VamBJOA BfONBY. 



RBDUCTION OF FBI>B&AI< MONST. 

Art. 3T* Reduction of Federal Money is changing it 
from one denomination to another of equal value. 

Since 1. dollar is equal to 100 cents, any number of dollars 
mudt be equal to 100 times as many cents as there are dollars. 

As 1 dollar is equal to 1000 nulls, any number of dollars 
must be equal to 1000 times as many mills as there are 
dollars. 

Since 100 cents are equal to 1 dollar, any number of 
cents must be equal to the hundredth part as many dollars 
as there are cents. 

As 1000 mills are equal to 1 dollar, any number of mills 
must be equal to the thousandth part as. many dollaxs ^ 
there are mills. 

Hence we have the following rules : 



TO REDUCE DOLLARS TO CENTS. 

Rule. MuUiyly the number of 
dollars by 100, by annexing two 
ciphers to the given ntunber. The 
product will be cents. 

1. Reduce 25 dollars to cents. 

2. What number of centa are 
there in 75 dollars ? What num- 
ber, in 145 dollars ? 

'to reduce dollars to mills. 

Rule. Multiply the number of 
dollars by 1000, by annexing three 
ciphers to the given number. The 
product will be mills. 

3. Reduce 45 dallars to mills. 

4. What number of mills are 
there in 125 dollars? What num- 
ber, in 450 dollars ? 

to reduce any sum of federal 

MONEV, consisting OF SEVERAL 
DENOMINATIONS, TO THE LOW- 
EST DENOMINATION NAMED IN 
THE GIVEN SUM. 

Rule. Read the whole sum in 
the lowest denomination named. 

5. Reduce $12.24 to cents. 

6. What number of mills are 
IfaeVB m $16,375? 

7. What number of mills are 
<h£«a in $75,875 ? 



TO CHANGE CENTS TO DOLLARS. 

Rule. Divide the number of 
cents by 100, by pointing off the 
two right handfigwres of the given 
number. The quotient , or figures 
at the left of the pointy uiill be 
dollars; the remainder, or figures 
at the right of tlie pointy will be 
cents. 

8. QiangeSdOO cents to dollars. 

9. What number of dollars are 
there in 7500 cents? 

10. What number of dolliixs are 
there in 1224 cents! 

TO CHANGE MILLS TO DOLLARS. 

Rule. Divide the number of 
mills by 1000, by voiuting off 
the three right hana figures of 
the given number. The quotient^ 
or figures at the left of the point, 
will be dollars ; the remainaer, or 
figures at the right of the point, 
will be mills, or the first two will 
be cents, and the third, mills. 

11. Change 45000 mills to 
dollars. 

12. Wh^t number of dollars 
are there in 125000 mills? 

13. What number of dollars 
are there in 15375 ndiUs? 



ABDiTioir or 

Art. tS. 1. ^Sliat i^ ±6 
vnount of 75 cents, 26 oeiitSy 15 
cents, and 10 cents? 

2. Henzy puiehased an arith- 
metic for 50 cents, a slate ibr 35 
^Dts, aad a knife for 80 cents. 
Bow many cenia did tbey aQ cost 
himl 



. 



MOHBT. 

4. A merchant hOfrto#ri iSS 
doUaia of A, 75 doUara of B. 50 
dollais of C, and 35 doQan of D. 
What was the whole iviount that 
he borrowed I 

5. A trader leoeiTed 35 dollm 
50 oenfa of ona man, 15 doHan 
35 cents of another, and 10 doUan 



3. A man owes A 75 doUara, 135 cents of a third. Whatamoont 



B 50 dollars, C ^5 doQaia, and 
i) 15 dollars. What is tie whols 
amount otbis Mia ? 



did he reoMTel 

6. What is tha anm ti 576 
IdoIIan 75 oenlB» and 85 dolkn 
l^ oenlal 

^9£ar. Wriit d§3aii^ under Mkrst c&iiit undsf ^enU, mti 
fnSMi undefmiB^/'^theH tM as in oddiHon of sh^ mmh 
derst and place a point in the anunaU directlif under the 
itpoTttting pcdnts cth&ue* 

When parU&fa cent ate aged indeed ef mOk^ dhidk lAs emit 4f 
itim ly eemtfi^f cf~nak pmm ee eite eqtui l# erne emU; ike quuHem 
will be cents. 

7. Whftt ia the amount of 
ftl^.lSS, $347,375, $548.t75, 
$601,635, and $1000.000 1 

t (km* 
175.t35 
347.37i5 
54S:875 
601.6^5 
1000*000 



$367^.000 Ana. 



8. What is t|M amaont of 
$S15.1di, $375,371, $410.6% 
$540.87i, and $600.16|t 

• c 
915.1$4 

375.371 

410.^ 

540.871 

et».iH 

$3143. 15i Ads. 



%. Whst » the amount of $45.25, $75.45, $135.0% 
$264.44, $450.66, aod $500.00 ? Ans. $1461.48. 

10. Whai is the amrai^ of $4085.25, $5640.50, $6345.7^ 
$7075.87, sod $10000.00 ? Ans. $33087.37. 

It. A trader commenced btftiness with 7500 dolhiTS, and 
ho gained 1275 do^n» 50 ceato oacl^ yoar, duiiag throe 
successive yoars^ What waa tho amount of Ua propoitr at 
the and 9i three years I Ans. $11326.50. 

12. A merchant jmiehiMi^d a quanti^ of goods for $4750, 
paid for froigbt tl75.5p, die duties amoiu>ted to $75a75. 
What waa, the whole cost of the goods I Ana. $5676^25. 

13. A geiUleKaaal oamia four fama. The fifst is worth 
7500 dotiafs ; the sBeond, €^5 dollars 75 seats ; the thinAi 
5000 doUara; aad the Csoaik, 4560 4ott4r8 50 eemt. Jim 
mmk aK» tkej all worth ? Ana. $23336*25. 



SUBfBACnON OP VBHUAL MOVtBT . 



SUBTRACTION OF FBDBKAI* MONXT. 



An. 39. 1. Thomas had 35 
cents, and s&ye 10 of them to his 
brother, now many has he left? 

2. A boy, having QO cents, gave 
8 of them for two oranges; he 
afterwards lost 4 cents. What 
number of cents has he left? 

3. A man borrowed 50 dollars ; 
be paid at one time 25 dollars; 
at another, 15 dollars. How many 
doUars remain unpaid? 

4. A man, who owed 75 dollars, 
paid all except 15 dollars. How 
many doUais did he pay? 



5. Charles bought a book of 
Henry, for which he agreed to 
give him one dollar. Charles, at 
one time, paid 50 cents; at an- 
other, 25 cents; at a third, 12} 
cents. How many cents does he 
still owe Henry? 

6. A man purchased a chaise 
for 150 dollars*, and paid 25 dollars 
for repairing it; he then sold it 
for 200 dol£n. What number of 
dollars did he gain by trading ? 

^. What is the diflferenoe b^ 
tween 75 dollan, and 76 cents? 



Rule. Write dollars under dollars^ cents under centSy and 
nUUs under mills. Stibtract as in subtraction of simple num' 
her Si and place a point in the remainder directly under the 
separating points eUfove. 



8. From $475.25 subtract 
$100,121. 

t cm. 
475.250 
190.125 



$285,125 Ans. 



9. Subtract $125,625 firom 
$1000. 

t ctt. 
1000.000 
125.625 



$874,375 Ans. 



10. Subtract ten dollars and five cents from fifty dollars. 

Ans. $39.95. 

11. From one hundred dollars take seventy-five cents and 
five mills. Ans. $99,245. 

12. A man sold a horse for a hundred and fifty dollars, 
which was thirty-seven dollars and fifty cents more than the 
horse cost him. What did he give for the horse ? 

Ans. 8112.50. 

13. A merchant bougfht a piece of cloth for $120.50, and 
sold it for $135. How much did he gain by trading ? 

Ans. $14.50. 

14. If a man's income be 2500 dollars a year, and his 
expenses 1850 dollars 75 cents, how much does his income 
exceed his expenses ? Ans. $649.25. 

15. A man purchased a farm for 5000 dollars. He paid 
at one time $1500 ; at another, 1200 dollars ; at a third, 750 
dollars 75 cents. How much did he still owe for his farm ? 

Ans. $1549.25. 



MULTffUOATlOll OP fKDBRAL MOIIKr. 



MUIiTIPIilCATIOK OV FBDBmAIt MOVBTi 



Alt. 40* 1. When sugar is 
worth 8 cents s pound, what is 
the value of 7 pounds ? 

Q. What ^nll 5} yards of cloth 
come to, at 13 cents a yard? 

3. What is the value of I2k 
pounds of coflfee, at 13 cents a 
pound! 

4. What is the value of 11 
pounds of beef, at 10 cents a 
pound? 

5. What will 3 fourths of a 
pound of tea coma to, at 60 cents 
apoimd? 



6. When butter is worth 90 
cents a pound, what is the value 
of 8 pounds ? 

7. What is the value of 7 oofdi 
of wood, at 6i dollars a cord? 

8. If coal be worth 8 doilan a 
ton, what is the value of 10| 
tons? 

0. Ua yard of silk be worth 64 
cents, what is 7 eighths of a yanl 
worth? 

10. When flour k woith 51 
doflars a banel, what are 16 
barrels worth ? 



Rule. Multiply the given gum or price as in vudtiplication 
of simple numbers. The product wiU be the answer tn the 
lowest denomination named in the tnultiplicand or given sum. 

When there are parts of a cent in the given sum or price, it is more 
convenient to use the number of mills in such parts. 

11. If a yard of broadcloth be 13. If a barrel of flour be worth 

$6.37i, what is the value of 76 
barrels? 



worth $5.63i, what is the value 
of 35 jraida? 

t cm. 
6.635 
36 



38135 
11350 



$140,636 Ans. 



t c. m. 

6.376 
76 

31876 
44636 

$478,135 Abs. 



13. What will 15 pounds of butter cost, at 17 cents a 
pound? Ans. $2.55. 

14. If a ream of paper be worth $3.75, what is the value 
of 35 reams ? Ans. $131.25. 

15. What is the value of 2& pair of walking-shoes, at 
$1.62^ a pair ? Ans. $40,625. 

16. What is the value of 750 bushels of com, at 62^ cents 
1 bushel ? Ans. $468.75. 

17. What is the value of a piece of linen measuring 24} 
«/ irds, at 36 cents a yard ? . Ans. $8.91. 

18. Bought a piece of silk measuring 35^ yards, at 64 
>ints a yaid ; what was the whole cost ? Ans. $22.96. 

19. Sold 45 cords of wood, at $5^75 a cord; what was the 
. .nount of sales ? ' Ans. $258.75. 

20. A gentleman purchased a fieLim containing 325 acres, 
*C ^^.75 an acre ; what did the farm cost him ? 



0» 






ir^iTisioir or raDBAASi mohbt^ 



Aft* 41. 1. If 9 ya]id» of cloth 
W woiUi 79 oents, what i$ 1 ywd 
worth? 

». Ifii3wdBofoiodib«worth 
66 centey what is 1 pad worthi 

%. IflpaffMOfGorll pounds 
of be«f, wM k 1 poand of il 
worth? 

4. if 191 ponftd* ef «ofiee be 
wiorUi $1«50, what i» tk« ynhe 
of 1 pound ? 

6. If 9 ftfurto of a pound of 
tea b0 woith 45 daata^ what m dM 
value of 1 pound? 



6. Porchaaed 8 pMnd» of 
butter, for which I paid $1.60; 
what is the valiie of 1 poand? 

7. Puiehaaed 7 cords c^ wood 
for $45.56 ; what dad iX coot per 
eaad? 

8. Bought 1(H| iona of ooal for 
$86 ; what did it coat per ton? 

9. If7eifhthBofa3rudoffltlk 
be worth 56 eenia, what ia the 
value of 1 yard ? 

10. Pidd $89.50 for 15 baxiels 
of ft>or ; wkat ia 1 banel of it 
worth? 



RuL£. Dititk the given mm or price aa in divifian of 
simple numbers. The quotient wUl be the anstoer in the hwat 
denomination named in the ditidend or giten Him. 

11. If $d4.d7i be eciuallv 13. If 64 yaida of broadcloth 

liat will 



divided amon^ 15 boys, what 
aadi boy receitet 

15 ) 84.375 ( 5.635 Aluk 
75 

90 

"i7 
80 



75 
75 



be worth $399, what la the value 
of^lyardf 

64)393 (6.135 Aw. 
384 

~800 
64 

~160 
138 

330 
380 



ta If 16 pottnds of httttet be Wdrik i2.d5, what k die 
value of 1 pound ? Ans. 17 cents. 

14. Purchased 35 reitms of paper for $ldl.d5 ; what did it 
cost pet ream ? Ans. $3.75. 

Id. Bought 26 pair of aiioesr, fot Whkh I paid $40.6fij>; 
what did they eost per pair ? Ans. $1,685. 

16. Sold a cfirgo of cowi, containing 750 bushels, for 
$46d.75 ; t^at was it said for per buskel ? Ans. $.625. 

17. If a piece of eilk measuring 35( Yards he worth 
$2^.96, what is the value of 1 yard ? Ans. 64 cents. 

18. Bought 45 cords of Wood for $253.75 ; what did it 
cost per cord ? Ans." $5.75. 

19. A gerrfleman pitrehased a farM containing 325 aeres, 
for which ha ^id$8$€iw7f ; WbtHI did hia farm eM hbta per 
acfie 9 Aim. $25.75. 



PRACTICAL aramCNISiN PBOfiBAL MONET. Vt 

pRACTiOAii ecnnrHms nr fodviui^ MomcT. 

Alt. 43. 1. A borrowed S175 of B ; he paid S75.dO at 

one time, and $65.75 at another. How mucli remains 
unpaid ? 

2. A gentleman purchased a house, for which he gave his 
note for $5000 ; he has sin^ paid $2325 at one time, and 
$1500 at another. What is {he balance due on the note ? 

3. A lady purchased 15 yards of silk, at 87^ cents a yard, 
and gave the shopkeeper a $20 bill in payment. How much 
is due the purchaser ? * 

4. A farmer purchased 5 cows, at $25 each ; 15 sheep, at 
$2.25 each; and 2 garden hoes, at 37^ cents each. What 
was the amount of Jiis purchase ? 

5. A gentleman gave $7325 to his son and daughter ; the 
daughter was to have 2 thirds as much as the son. What 
was the share of each ? 

6. Can you divide $46.50 among A, B, and G, and give 
B, $5.25 more thaei C, and A, $5.25 more than B, and inform 
me what number of dollars each of them will receive ? 

7 A grocer purchased 25 firkins of butter, weighing 56 
pounds each, at 17 cents a pound. What was the whole cost 
ot the butter? 

8 What is the value of 4 pieces of broadcloth. No. 1 
fnea>aring 36. yards ; No. 2, 38 yards ; No. 3, 42 yards ; and 
No. 4, 44 yards ; at $3.87^ a yard? 

9. A trader purchased 36 yards of broadcloth for $108, and 
sold the same at $4 a yard. Did he gain, or lose, by the 
transaction ; and how much ? 

10. A gentleman purchased an estate for $10344, and 
agreed to pay 1 half in 3 months, 1 third in 6 months, and 
the remainder in 9 months. What was the amount of each 
payment ? 

11. A farmer sold a grocer 1250 pounds of cheese, at 10 
cents a pound ; and 75 pounds of butter, at 18 cents a pound. 
He received in payment two barrels of flour, at $7.50 a barrel; 
175 pounds of sugar, at 8 cents a pound ; and the balance in 
cash. How much mwiey did he receive ? 

12. A merchant purchased 750 barrels of flour, for which 
he paid $4875 ; he sold it, after keeping it a few days, at ^ 
$7.25 a barrel. What. was the profit on each barrel, and 
what was the whole amount of profit ? 

13. A merchant purchased 5 bales of sheeting, each bale 
containing 30^ pieces, and 'each piece measuring 36 yards, at 17 
cents a yard. He sold 2 bales, at 17^ cents a yard ; and the . 
other 3 faaJe^, atl7i cents a yard. What wa* l\ie «v«Ci ttW\^«^^ 



BILLS or PARCELS. 

Art* 4S« A Bill of Parcels is a written uaper, given by 
the seller of merchandise to the buyer, specifying each arti- 
cle, its quantity and price, with the amount and date of the 
transaction. 

What is the cost of each of 4he several articles, and what 
is the amount of each of the following bills ? 

Boston, ]tfay 15th, 1817. 
Mr. Henry Riehards, 

Boughl of Silas Pieree, 



35 lbs. Brown Sugar, • 


• f .00 




- t 


40 lbs. Coffee, 


• .10 






12 lbs. Oreen Tea,- 


• .75 




, •. 


14 lbs. Raisins, 


• .12 






10 lbs. Butter, 


• .17 


An 






(louat, $ 


BMrfiivsd 


paymonw 












Silas Pierce. 



Boston, May 25th, 1847. 
Samuel Oreene, Esq. 

Bought of Phillips & Sampson, 

12 Sherwin's Algebra, - - - i^ 8 .75 - < 

18 Eqierson's National Spelling-Book, m .20 • 

6 Pierpont's National Reader, - i» .30 • 

6 Goodrich's History of the tJ. States, m .35 - 



Received Payment, 

Phillips k Sampson. 

Boston, June 10th, 1847. 
Thomas C Wales, Esq. 

Bought of Oeorge Warren 4;; Ca, 

15 yds. Irish Linen, • m % J87 ^ • || 

32 yds. Sheeting, • • i» .18 • 

12 yds. Black Silk, * l» «92 • 

10 yds. Gambrie, • * l^ .12 « 



payiBMit, 

Oraige Warren At do. 



m 



it&DUCflON. 

Airt* 41* BEDircTidN is the changing of any denomina* 
tion o{ money, weightt or measure, from its number in one 
denomination to its number in any otber denomination of 
equal Talue. Tbua: 6 "^[loutidft, eaaaged to ahiUingSy are 
equal to 100 abifiiiigs. ¥^ c««tB, Ranged to dollMs, are 
eqnal to 5 doUalrs. 

The denominations of English money are the pound, £4 
tbe shilling, s.j the penny, d.; and the fiurthing, qr. 

^ABLE. 



1 pound ssss 20 shiHittg«. 
1 shilling sb 12 pence. 
1 penny ^ss 4 fertkings. 

1. What number of shilHngs 
are there in i:2l tn i^S? In 
jC4? In £5^ In iTBt In £^'^ 
In i:8? In i:9t In £10? In 
jCllI In je:i2t 

3. What number ti pence are 

thneinSd.? Inds,? Li48.1 In 

fil.t feMt InTil.t ia8i».t In 

^.! In 10s.? In lis.? In 13s.? 

6. What number of farthiaga 
are there in 2d.? In 3d.? In 4d.? 
In5d.? In6d.? In7d.? InSd.? 
thdd.! InlO.IInlld.1 InI2d.? 

7. Rednee £e%. Ids. M. Sqrs. 
to&rthings. 

X. 8. d. qr. 
02 15 3. 
20 

1056 ahifiiitga. 
12 

15000 peaee. 

4 



1 shilling » ^ of 1 ^. 
I penny = if^ oM s. 
l&nhmgms I of Id. 

2. What number of pounds are 
there in 40b.? In OOs.? In 80s.t 
In 100a.? In 1208.? In HOs.? 
In lOOs.? In 1808.? In d008.f 
la 2908.? In 2408.? 

4. What number of shillinfla 
are there in 24d.? In 30d.? m 
48d.? InOOd.? In72d.1 In84d.? 
In96d.1 In 108d.t In 120d.? 
In 132d.? In 144d.? 

6. Whst number of pence are 
there hi 8qrs.? In l!&|i8.? In 
lOqrs. ? In sSOqrs.^ In 24^. ? In 
28(^.1 Xnd2(pB.1 InSOqis.? b 
40qi8. t In 44qrs. ? In 48qr8. T 

d. Change 00267 fotfaings to 
pounds. 



Ana. 60907 



4)0 



^\ 



ill, ml 



19)15066 -3qn. 
210)125|5-Od. 
Aaa. £¥i. 15a. 6d. 3qtab 



Siikoe 1 poond ii equal to SO 
■hillinga, tbera must be 30 timM 
u many BhillingB M pounds; 
therefoTB, ws multiply £62 by 
30, the product is 1240a. and ISs. 
are 1255 shillings. As 1 shilling 
is e^usl to 13 pence, there moat 
be IS times as many peDCe aa 
shillingBi we multiply 1365 ritil- 
lines by IS, the product is ISOOOd. 
and 6d. Bie 15066 pence. Aa 1 
penny is equal to 4 fulhinDs, tbare 
mnat he 4 limes aa many tarthings 
u pence ; we multiply 150e6d. 
by 4, the product is S0264qrB. and 
3qrs. are 0OS67 farthings. 

Frota the preceding iltostiatioiu, we have the following 
rules. , 



Since i fenhings ai« equl to I 
penny, there must be 1 fonrlli aa 
many pence aa farthinga ; tliere- 
fore, we divide 60867 futhinia 
hy 4 , the quotient is 1 50C0 pence, 
and Sqis. remnin. Aa 13 penes 
are equal to 1 shilling, there mual 
be 1 tweUUi aa many shillings h 
penoe ; we divide isoeed. by IS, 
the quotient is 1355 shillings, and 
ed. remain. As 30 shillinga are 
equal to I pound, there must be I 
twentieth aa many pounds esshil- 
lings ; we divide 1255s. by. 3D, 
the quotient is £63, and ISt. 



Rdli. 1. Whfi a higlxer de- 
tUHniKoAo 'I IS lo Ix rtduitd to a 
lower; — tmithply the maiibfr of the 
higher denti/'iiitalion liy thatjitanficT 
afthertert !-iwer ilanaminalionwkich 
w eijual I" n "til of Ihi higher, 
adding to the pnidurl »o many of 
Iht Iwier iliinomination as are ex- 
preutd in the giivn i/vantili/ ; Iht 
froduel, or sum, unll lie the manlier 
of the nM lowrr dtnomination. 
Corttitait III muUifly in a limilar 
manner utilil llu- reiptited denomi- 
ruUion U uUaiaLd. 

9. Reduce £434 to far- 
things. Ans. 416640qrs. 

U. Reduce £529. 18s. gd. 
Sqrs. to farthings, 
Am " 

13. Reduce 676 doUa'ra, at 
6 shillings each, to pence. 
Ans. 48600d. 

Id. Reduce £76d. 16s. to 
shiilinga. 

17. Reduce £1250. ISs. 
4d. \a pence. 



Itui.c. D. When a lower it- 
jiomnwi'ion is lo be changed to a 
hi^'hir : — divide the number of the 
hvi r ,li itominalion by that number 
of f/ii' lower denomination ujAicJ 
i.f ■i/iiiil lo a uBii of the next- 
/ii^-'i' ) , (Ae quotient wilt be the 
iwitli'r /f the next higher denomi- 
nalniii : and the remainder, if anf, 
is I'f ilii: srnne denetntnafiini a* Urn 
diridtnd. Continue to dividetn a 
Kniil the required 
oblmned. 



10. Change 416640qrs. to 
pounds. Ana. £4si. 

15. Change 60874aqrfi. to 
pounds. 

Ans. £539, ISs. 9d. 2qrs. 
14. Change 48600d. to dol- 
lars, of 6 shillingR each. 

Ans. 375 dollars. ' 

16. Grange 15315 shillings 
to pounds. 

18. Change 300160 pence 
to pounds. 



nx>vcrum. 



ftl 



TBOT lY£IOHT. 

Art* 4S« Troy weight is used in weighing gold, silyer, 
platina, diamonds, and other precious stones. The denomina- 
tions of troy weight are the pound, lb.; the ounce, oz.; the 
pennyweight, pwt.; and the grain, gr. The standard troy 
pound of the United States is the weight of 22.794377 cubic 
.inches of distilled water weighed in air. 



TABLS. 



1 pound 
1 ounce 
1 pwt. 



12 ounces. 
20 pwts. 
24 grains. 



1 ounce 
1 pwt. 
1 grain 



3^ of 1 oz. 

3^ of 1 pwt. 



1. How many ounces are there 
in4poQnd8l InSlbs. 1 Ineibs.! 
In7H)s.? InSlbs.t In91be.? In 
10 lbs.? In lllbs.? In 12 lbs.? 

3. How many pennyweiglitB 
are there in 2 canoes ? In 3 oz.1 
In4oz.'? In5ozJ Intoz.1 In? 
oz. ? In 8 oz. ? In 9 oz. ? 

5. How many grains are there 
in 3 pennyweights? In 3 pwts.? 
In 4 pwts. ? In 5 pwts. ? Ib 6 
pwts.? 

7. Beduce 18 lbs. 5 oz. 
# pwts. 21 grs. to grains. 
Ans. 106317 grains. 

9 

9. Reduce 210 lbs. 8 oz. 
12 pwts. to pennyweights. 
Ans. 50572 pwts. 



' 2. How Hiany pomids are there 
in 48 ounces? Jm 60 oz.? Bi 78 
oz.? In 84 oz.? In 96 oz.? In 
108 oz. ? In 120 oz. ? In 133 oz. ? 
'4. HtfW many ounces are there 
in 40 pennyweights ? In 60 pwts. ? 
In 80 pwts. ? In 100 pwts. ? In 
12(||>wt8.? In 140 pwts. I In 160 
pwts.? In 180 pwts.? 

6. How many pennyweights 
are there in 48 grains? In 79 
gis.? In 96 gis.? In 190 gn.? 

8. Change 106317 grains 
to pounds. 

Ans. 18 lbs. 5 oz. 9 pwts. 
21 grs. ^ 

10. Change 50572 penny- 
weights to pounds. 

Ans. 210 lbs. 8 oz. 12 pwts. 



APOTHBGARing' V^BIOHT* 

Art. 410. This weight is used only by apothecaries and 
physicians in compounding medicines. Its denominations 
are the pound, lb.; the ounce, 3 > the dnuu, 5 > ^^^ scruple, 
3 ; and the grain, gr. 



1 pound 
1 ounce 
1 dram 
1 scruple 



12 ounces. 

8 drams. 

3 scruples. 
20 grains. 
6 



TABLE. 

1 
1 
1 
1 



ounce 
dram 
scruple 
grain 



tV of 1 lb. 
i of 1 5. 

* of 15. 
A of 1 9. 



MDWVIQII. 



1. How many oanoM an there 
in 4 pounds? InSlbe.f In^QM.I 
InTlbe.? In 8 lbs.1 In 9iba.1 
In 10 Ibs.l In 11 lbs.? In 
12 lbs. t 

3. How many drama are thete 
in 4 ouneeal In 5 St la 0S1 
In 7S? In 8S! In S f la 
10 3 1 In 11 SI In 19 1? 

6. How many- grains are 
there in 37 lbs. G S ? 

Ana. 216000 grs. 

7. Reduce 118 pounds to 
grains. Ans. 679o80 grs. 

9. Ia91be.8S, 15«2B* 
19 grs., kow inany grakia f 

Ans, $6799 grs. 



S. How many pontdaaie there 
in 4S oulicea? In 60 SI k 
72 S? In84St IneaSt la. 
108 S? In 120 S1 In 132 S? 
In 144 S t 

4. How many ounces are there 
inSSdnuna? In40Si In48St 
bi M SI Li 64 S f In 72 S ? 
In 80S! la 88 SI in 96 St 

•. In 216000 grains, how 
many pounds ? 

Ans. 37 tbs. 6 $. 

8. Change 679680 grains 
to pounds. Ans. 118 lbs. 

10* la ^799 grainB, how 
many pounds ? 
Ans.91b8. 6 Si 15,29, 19g0i. 



ATOIKDVPOia "MTBiOHT. 

Airt. 41T« Aroirdupofe weight is used in weighing 
most kinds of merchandise, and all metals, except silver 
and gold. 

Its denominatioDS are the ton, t.; the hundred*w«igi^ 
cwt.; the quarter, qr.; the pound, lb.; the ounce, oz.; and the 
dram, dr. 



TABLE. 



1 ton 

1 hund. tint. 
1 quarter 
1 pound 
1 ounce 



SO hund. wt. 
4 quarters. 
28 poundis. 
16 ounces. 
16 drams. 



1 hund. wt. 
1 quarter 
1 pound 
1 ounce 
1 dram 



^V of 1 ton. 
i o[ 1 cwt. 
j^of 1 qr. 
tV of 1 lb. 
■j^ of 1 oz. 



The ton of 2240 pounds, the cwt. of 112 pounds, uid the qnarter 
of 28 Dounda, axe not much used. The ton of 2000 pounda, the 
hundred of 100 pounds, and the quarter of 25 pounds, are now gener- 
ally used. 

The standard sToirdupois pound of the United States is tSie 
weight of 27.7015 cubic inches of distOled- waier weighed in air. 
144 avoirdupois pounds are equal to 175 troy pounds. 192 avoirdu- 
pois ounces axe equal to 175 troy ounces. 1 avoirdupois pound is 
equal to 7000 tn^ gaina. 



1« Hm mmj «irt. sm tkere 
t]a4too8? In 61.? ]&6t.? In 
7t.? fe8t.l 

3. How many quartera woe 
there in 8 cwt. 1 In 9 cwt. t In 
10 ewt.t la 11 cwt.1 In 12 
cwt.t 

5. How many p^nds are there 
in 2 Quarters? Ixk 3 c^.1 In 
4 qrs. f In 5 qrs. 1 In 6 qn. 1 

7. How many ounces are there 
in 4 pounds ? In 5 lbs. ? In 6 It>8. ? 
In 7 lbs.? In81b«.? 

9. Red uce 6 1. 12 cwt. 3qrs. 
21 lbs. 14 oz. to ounces. 

Ans. 202398 



II. In 39 cwt. 2 qrs. 14 lbs. 
B 02. 4 drs. bow many drams ? 

Ans, 1136260 dram&. 



2. H9V many torn tm tbero 
mSOewt.f In 100ewt.t Li liO 
ewt.1 Inl40cwt.1 InieOewt.? 

4. How many cwt. ax6 ihme 
in 32 quarters? In 36 qra. ? 
In 40 qiB. 1 In 44 qrs. ? In 48 
qrs.? 

0. How many quarters are 
theiein$6poandi1 In 84 lbs.? 
Inll2lb8.f Inl40lba.1 

8. How many pounds aie there 
in 64 ounces! In 80 ox.? In 96 
ox. ? In 112 OK. ? In 128 ox.? 

10. Change 202398 ounces 
to tons. 

Ans. 5 1 12 cwt. 3 qrs. 21 
lbs. 14 oz. 

12. In 1 136260 irams, how 
many cwt. 1 

Ans. 39 cwt. 2 qis. 14 Hm 
8 00. 4 drs. 



CLOTH fkfBA80KK« 

Art* 48* This measure is used for measuring cloth and 
jpther goods which are sold by the yard or ell. 

Its denominations are the Snglish ell, E. ell ; the French 
«11, Fr. ell; the Flemish ell, FL ell; the yard, yd.; the 
quairter, qr. ; and the nail, na. 

TABLE. 



5 quarters. 

6 quarters. 

3 quarters. 

4 quarters. 
4 nails. 



1 English ell : 
1 French ell s 
1 Flemish ell : 
1 yard = 

1 quarter = 

1. Hofw many quarters 
theieinSB. ells.? In Oelk! In 
10 elk? In 11 ells? In 12 ellal 

3. How many quarters are 
there in 8 ya^dsl In yds. ? In 
10 yds.! In 11 yds.? In IS yds.? 



1 quarter 
1 quarter 
1 quarter 
1 quarter 
1 nail 



i of 1 E. ell. 
i of 1 Fr. ell. 
i of 1 Fl. eU. 
j- of 1 yard. 
J of 1 quarter. 

2. How many E.eSa are there 
ia40qiuurten? In45qn.1 In SO 
qm.? In 55 qrs.? In60qvi.? 

4. How many yards are there 
in 32 qaartem? In 36 qrs. f In 40 
qin. ? m 44 qn. ? In 48 q». ? 



«4 



KBOVOTUXfL 



6. How many qaarten are 
dieieindFLellsl InQFl.elkl 
In 10 R. eils? In 11 Fl. ellst In 
IS Fl. ells? 

7. Reduce 34 English ells 
to nails. 

Ans. 680 nails. 
9. Reduce 83 yards, 3 
quarters to quarters. 

Ans. 335 quarters. 
11. Reduce 75 Flemish ells 
to nails. 

Ans. 900 nails. 



6. How many Flemish ells are 
there in 24 quarters ? In 27 qrs. ! 
In 30 qrs. ? In 33 qrs. ? In 36 
qrs. 1 

8. In 680 nails, how many 
English ells? 

Ans. 34 E. ells. 

10. Change 335 quarters to 
yards. Ans. 83 yds. 3 qrs. 

12. Change 900 nails to 
Flemish ells. 

Ans, 75 Fl. ella. 



> 

Art* 40* This measure is used in measuring distances, 
lengths, breadths, heights, and depths. Its denominations 
are the degree, deg. ; the league, lea. ; the mile, m. ; the 
furlong, fur. ; the rod, rd» ; the .yard, yd. ; the foot, ft. ; and 
the inch, in. < 

TABLE. 

1 degree = 
1 degree = 
1 league = 
1 mile a 
1 furlong = 
1 rod = 
1 rod = 
1 yard = 
1 foot = 

A hand is equal to 4 inches, used in measuring the height 
of horses. A fathom is equal to 6 feet, used in measuring 
the depth of water, and the length of cordage. 

** With a view to an invariable standard, and one which cannot be 
loet or destroyed, ihe linear inch has been referred to a pendulum 
vibrating seconds in a non-resisting medium at the level of the sea 
at Greenwich or London. The pendulum being divided into 391389 
equal parts, the linear inch is defined to be 10000 of these parts ; 
therefore, the length of the pendulum vibrating seconds is 39.1303 
inches. The length of the standard yard is 360000 of tho equal 
parts of the pendulum, or 36 inches." 



60 G. miles. 


1 G. mile = ^ of ] 


degree. 


69^ S. miles. 


1 S. milessTf^of : 


[ degree. 


3 miles. 


1 mile = i of ! 


I league^. 


8 furlongs. 


1 furlong ffss ^ of ] 


. mile. 


40 rods. 


1 rod = iV of • 


I furlong. 


5j- yards. 


1 yard s=s ^ of ! 


[ rod. 


16^ feet. 


1 foot — ^ oC 1 


L rod. 


3 feet. 


1 foot = i of : 


L yard. 


12 inches. 


1 inch = iV 0^ ' 


I foot. . 



1. Hew mam nfiai an ikme 
bk 4 deffxaesf ui 5 deg.l In 6 
deg. ? In 8 deg. I 

3. How many fmlongB aie 
thore in 4 jniles ? In 5 m. I In 6 
m. ? Li 8 m. ? 

5. Ho«r niuij 6et an there in 
2 rods? In3ide.t In4i^l £i 
6xds.t 

7. In 43 miles, how many 
inches ? 

Ans. 2724480 inches. 

9. How many inches art 
there in the eircumference of 
the earth? 

Ans. 1585267200 inches, 

II. The railroad from Bos- 
ton to Albany is 200 miles in 
length ; how ma&y feet of iron 
iftils are there in « aingle 
track t 

Ans. 2112000 feet. 



«. H«w; 

kSMOmitel In300m.f la 
m.? In480ni.t 

4. How maBT ndlee an then 
inaSfutagsf Li40iiir.1 In4§ 
fnr.? In 64 fur.? 

6. How many rode an then in 
S3 isetl In4«ift.f Inaeitf 
In 99 ft.? 



8. In 2724480 inches, how 
many miles? 

Ans. 43 milee. 
10. In 1585267200 inchesi 
how many degrees ? 

Ans. 360 degrees. 

12. In 2112000 feet, how 
many miles ? 

Ana. 400 miles. 

13. la 1CT13280 mckei, 
hew manjr miles I 

Ans. 248 miles. 



SUPBRFIGIAIi OR SQ^UABB MBASURB. 

Art* ffO* Superficial or square measure is used in 
measuring all kinds of surfaces, such as land, paTing, floor- 
ing, plastering, and eTerythiag whieh has length and breadth. 
Its ^nominations are the mile, ra. ; the acre, a. ; the rood, r. ; 
the rod, rd. ; the yard, yd. ; the foot, ft. ; and die inch, in. 

Gunter'ir chain, used by surveyors in measurinfi^ land, also 
in measuring distances, is 4 nxfe, or 66 feet, in length, and 
is composed of 100 linkai. 

TABLE. 



1 sq. mile =3 640 sq, acres. 
1 sq. acre = 4 sq. roods. 
1 sq. acre = 160 sq. rods. 
1 sq. rood = 40 sq. rods. 
1 sq. rod = 30^ sq. yards. 
1 sq. rod = 272^ sq. feet. 
1 sq. yard = 9 sq. feet. 
1 sq. foot &=;:. 144 sq. inches. 

6* 



sq. acre 
sq. rood 
sq. rod 
sq. rod 
sq. yard 
sq. foot 
sq. foot 
sq. Wfih 



s= 7^ of one sq. m. 
=s ^ of 1 sq. acre. 

ss= ^oflsq. rood. 
= tIt of 1 sq. rod. 
=^tA¥ oflpq.rod. 
= j- of 1 sq. yard. 
«= j^ of 1 sq^ foot. 



6« 



vmxjtnaoN. 



I. In square scans, how mtny 
sq. roods? In 10 eq. a.? In 11 
sq. a. ? In 12 sq. a. 1 

3, In 2 sq. rods, how msny 
sq. yards? In 3 sq. rds.? In 4 
sq. ids. ? In 5 sq. rds. 1 

5. In 5 sq. yards, how msny 
sq, feet? In 6 sq. yds.? In 7 
sq. yds. ? In 8 sq. yds. ? 

7. In 25 a. 2 r. 20 rds,, how 
many rods ? 

Ans. 4100 rods. 
9. In 24 sq. rods, how many 
sq. inches ? 

Ans. 940896 sq. inches. 
11. Reduce 64 sq. miles to 
sq. rods? 

Ans. 6553600 sq. rods. 



9. In 36 sq. roods, how miny 
sq. acres? In 40 sq. r.? In 44 
sq. r. ? In 48 sq. r. ? 

4. In OM sq. yards, how many 
sq. rods? Li 00| sq. yds. ? In 121 
sq. yds. ? In 15U sq. yds. ? 

6. In 45 square feet, how many 
sq. yards? In 54 sq. fl. ? In 63 
sq. ft.? In 72 sq. feet? 

8. In 4100 rods, how many 
acres? 

Ans. 25 a. 2 j. 20 rods. 

10. In 940896 sq. inches, 
how many square rods ? 

Ans. 24 sq. rods. 
12. Change 6553600 sq. 
rods to sq. miles. 

Ans. 64 sq. miles. 



A square inch, foot, &c., is the superficial magnitude of a square, 
of which each df the sides is a linear inch, foot, &c. ;-«and the 
number of square inches, feet, &c., contained in any square, or 
rectangular surface, is the pitoduct obtained by multiplying its lengtii 
by its breadth. 



CUBIC MEASURE. 

Art* St* Cubic measure is used in measuring solids 
and capacities, or anything that has three dimensions, length, 
breadth, and thickness* Its denominations are the cord, c. ; 
the ton, t. ; the yard, yd* ; the foot, ft. ; and the inch, in. 



TABLE. 



1 cord of wood = 128 cub. ft. 

1 foot of wood = 16 cub. ft. 

1 ton of timber =40 cub. ft. 

1 cubiq yard ==27 cub. ft. 
1 cubic foot = 1728 cubic 
inches. 



1 cubic foot =s Y^y of 1 c. of 
wood. 

1 cubic foot sss-i^ of 1 ft. of 

wood. 
1 cubic foot =^ of 1 ton of 

timber. 
1 cubic foot = jY of 1 cub. yd. 
1 cubic inch »= yt^^ of 1 cubic 

foot. 



^ A perch of stone is equal to 24f cubic feet, used by masons 
in measuring stone walls. A square of earth is equal to 216 
cubic feet. A cord of wood = 8 feet of wood. 



BBDOCTKMf. 
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1. In 4 toDB of tnnber, how 
many cuMc feet? In 5 tons? In 6 
tons? In 7 tons? In 8 tons? 

3. In S cubic yards, how many 
cubic feet? In 3 c. yds. ? In 4 c. 
yds. ? In 5 c. yds. ? In 6 c. yds.? 

5. In 25 tons of timber, how 
many cubic inches ? 

Ans. 1728000 c. in. 
7. In 12 cords of wood, how 
many cubic inches ? 

Ans. 2654208 c. in. 
9. In 48 perch of stone, 
how many cubic feet ? 

Ans. 1188 c. feet. 



9. In 160oabieftetylMnrmaiiy 
tons? In 300c. ft.? In240c. ftf 
In 280 c. ft.? In 320 eft.? 

4. In 54 cubic feet, how many 
cubic yards? In 81 c. ft.? In 108 
eft.? In 135 eft.? Inl63c.ft.1 

6. In 1728000 cilbic inches, 
how many tons of timber ? 

Ans. 25 tons. 
8. In 2654208 cubic inches, 
how many cords of wood ? 

Ans. 12 cords. 

10. In 1188 cubic feet, how 
many perch of stone ? 

Ans. 48 perch. 



' A cubic inch, foot, &c., is the solid contents of a cube, or figoxe 
contained by six equal squares, of which each of the edges is a linear 
inch, foot, &c. ; and the number of cubic inches, feet, &e., contained 
in any solid body in the form of a cube or parallelopiped, is the 
product obtained by multiplying its length by its breaath, and this 
product by its thickness. 



WlEIirx: MESASVBE. 

Art* tB3« Wine measure is used in measuring wine and 
all spirituous liquors, except porter, ale, and beer. Its denom- 
inations are the tun, t. ; the pipe, p. ; the hogshead, hhd. ; 
the barrel, bbl. ; the gallon, gal. ; the quart, qt. ; the pint, pt ; 
and the gill, gl. 

The standard gallon of the United States is the wine 
gallon, which measures 231 cubic inches, and contains 
8.3388822 pounds avoirdupois of distilled water. 

The British standard imperial gallon measures 277.274 
cubic inches, and contains 10 pounds avoirdupois of distilled 
wktex, 

TABLE. 



1 tun 


2 pipes. 


1 pipe 


= 2 hogsheads 


I hogshead 


= 63 gallons. 


1 barrel 


= 31^ gaUons. 


1 gallon 


= 4 quarts. 


1 quart 


— 2 pints. 


I pin^ 


— 4 giUs. 



1 pipe 
1 hogshead 
1 gallon 
1 gallon 
1 quart 
1 pint 

Igill 



i of 1 
i of 1 

tfeofl 

i Ofl 

i ofl 
i ofl 



tun. 

pipe. 

hhd. 

bbl. 

gal. 

qt. 

pint. 



BSDVonaN; 



I. In 9 bemb, how many gal- 
lons? In 3 bbls.l In4bbl8.? In 
5 bbla. ? 

8. In 15 gallons, how many 

Juarts ? In 16 gals. ? In 17 gals. ? 
n 18 gals.? 

5. ni 9 pints, how many gills ? 
In 10 pts.? In 11 pts.? Li 13 
pts.t 

7. In 15 tuns of wine, how 
many gallons ? 

Ans. 3780 gallons. 

9. In 5 pipes of wine, how 
-many gilk ? 

Ans. 20160 crills. 

II. Reduce 8 barrels of 
eider to pints. Ans. 2016 pts. 



9. In 63 gallons, how many 
barrels? In 94^ ffals.? In 196 
gals. ? In 157^ giOs. ? 

4. In 60 quarts, how naany gal- 
lons? In 64 qts. ? In 66 qts.? In 
79 qts. ? 

6. In 36 gills, how many pints? 
In 40 giUsf In 44 gills? In 48 
gills? 

8. In 3780 gallons of wiiie, 
how many tuns ? 

Ans. 15 tuns. 
10. In 20160 gills of wine, 
how many pipes ? 

Ans. 5 pipes. 
12. Change 2016 pints of 
cider to barrels. Ans.Shhls. 



N 

AZiB AND BBB& MBASUBS. 

Art* SS3* This measure is used in measuring porter, 
ale, beer, milk, and water. Its denominations are the 
hogshead, hhd. ; the barrelf hbL ; the gallon, gal. ; the quart, 
qt. ; and the pint, pt. 

The beer gallon measures 282 cubic inches. 



TABI,B. 



1 hogshead ss 54 gallons. 
1 barrel = 36 gallons. 
1 gallon sas 4 quarts. 
1 quart === 2 pints. 

1. In 2 barrels, how many gal* 
k>ns? InSbbls.? In4bbls.? In 
6 bbls. ? 

3. In 5 hogsheads of beer, 
how many pint« ? 

Ans. 2160 pints. 
5. In 47 barrels 18 gallons 
of beer, how many quarts ? 
Ans. 6840 quarts, 
7. Change 20 hogsheads of 
beer to pints, 

Ans. 8640 pints. 



1 gallon 
1 gallon 
1 quart 
1 pint 



= A^ of 1 hhd. 

=sss i of 1 gaK 
as= I of 1 qt. 



2. Lq 79 gallons, how many 
barrels? In 108 gals.? In 144 
gals.? In 180 gals.? 

4. In 2160 pints of beer, 
how many hogsheads ? 

Ans. 5 hhds. 
6. In 6840 quarts of beeor, 
how many barrels ? 

Ans. 47 bbls. 18 gals. 
8. Change 8640 pints of 
beer to hogsheads. 

Ans. 20 hogsheads. 



REDUCTIDff. 
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DRT MBASITRE. 

JkF(* ff4* This measure is used in measuring grain, fruit, 
seeds, roots, salt, sand, oysters, coal, &c. Its denominations 
are the chaldron, ch. ; the bushel, bu. ; the peck, pk. ; the 
quart, qt. ; and the pint, pt. 

The bushel is 18^ inches in diameter, 8 inches in depth« 
and measures 2150^ cubic inches. 

TABLE. 



1 chaldron ==^ 36 bushels. 
1 bushel = 4 pecks. 
1 peck = 8 quarts. 
1 quart = 2 pints. 

1. In 17 bushels, how many 
pecks? In 18 ba. ? In 19 bu. ? In 
20 bu. ? 

3. In 9 pecks, how many 
<{uart6? In 10 pks. ? In 11 pks. ? 
In 12 pks. ? 

5, In 136 bushels, how 
many pints ? 

Ans. 8704 pints. 
7. In 75 bu. 3 pks, 5 qts., 
how m^ny quarts ? 

Ans. 2429 quarts. 
9. In 24 chaldrons, how 
many bushels ? 

Ans. 864 bushels. 



1 bushel 
1 peck 
1 quart 
1 pint 

S. In 68 



= ^ of 1 ch. 
= i of 1 bu. 
= ^ of 1 pk. 
= j- of 1 qt 



pecks, how many 
bushels? .In 72 pks. ? In 76 pks. f 
In 80 pks. ? 

4. In 72 qnarts, how many 
pecks? In 80 qts.? In88(tt8.? In 
96 qts. ? , 

6. In 8704 pints, how many 
bushels ? 

Ans. 136 bushels. 
8. In 2429 quarts, how 
many bushels ? 

Ans. 75 bu. 3 pks. 5 qts. 
10. In 864 bushels, how 
many chaldrons ? 

Ans. 24 chaldrons. 



MB AS VR IB OF TIMB* 

Art* 8S« Time is the measure of duration, or existence. 
Its denominations are the century, c. ; the year, yr. ; the 
month, mo. ; the week, wk. ; the day, d. ; the hour, h. ; the 
minute, m. ; and the second, s. 



1 century 
1 year 
1 year 
1 year 
1 month 
1 week 
1 day 
Ihour 
1 mmnte ; 



:100 years. 

: 12 cal. months. 

• ^^tI 7 w. months. 
:365J' days. 
:4 weoks. 
=7 days. 
:24 hours. 
:60 minutes. 
:60 seconds. 



TABLE. 

1 year 
1 c. month 
1 w. month 
1 day 
1 week 
1 day 
1 hour 
1 minute 
1 second 



ToTT 

= tV 
rArr 



of 1 c. 
of 1 3rr. 
of 1 yr* 
of 1 yr. 
of 1 mo. 
of 1 wk. 
of Id. ' 



TO 



SEDOCTIOII. 



The year is dividad into 12 cakndsr months, as follows : 



Jannary , l«t month , has 8 1 days. 
Febniary,9nd " ** fi8 
March, 3d '* <* 31 
April, 4th " ** 30 



May, 

June, 



5th 
6th 






31 
30 



July, 7th mon&, has 3 1 days. 

August, 8th " •* 31 
Septemb6r,9th ** 
October, 10th " 
November, lltb " 
December, Idth <* 



< 80 

* 31 
' 30 

* 31 



(1 

it 
a 



When any year can be divided by 4. without a remainder, 
it is called leap year, in which February has S9 days. 



1. In 5 days, how many houisl 
In days? In 7 days? In 8 daysl 
In 10 daysl 

3. In 6 ho«xs, how many nin- 
utes? InOhouisI In7hou»^ In 
8 hours ? 

5. How many seconds are 
there in 1824 years ? 
Ans. 57561062400 seconds ? 

7. In 15 yrs. 19 d. 11 h. 
37 m. 45 8., how many sec- 
onds? 

Ans. 475047465 seconds. 

9. What number of seconds 
are there in an astronomical 
or solar year, which ifi 365 d. 
5 h. 48 m. 51 s. ? 

Ans. 31556931 seconds. 



2.. In 120 hours, how many 
days? In 144 hours? In 168 
hours? In 102 hours? 

4, In 300 minutes, how many 
hours? In 360 m.? In 480 m.? 
In 480 m. ? 

6. How many years are 
there in 57561O624OO8ecmid0? 
Ans. 1824 years. 

8. In 475047465 seconds, 
how many years ? 

Ans. 15 yrs. 19 d. 11 h. 
37 m. 45 s. 

10. What number of astro- 
nomical years are there in 
631138620 seconds? 

Ans. 20 yrs. 



CIROUIiAR AflBASURS* 

Art* Ml. Circular measure is used in measuring circles, 
latitude and longitude, and in computing the revolution of 
the earth and other planets round the suh. Its denomina- 
tions are the circle, c. ; the sign, s.; the dfegree, •; the 
minute, ' ; and the second, ''. 



1 circle 
1 circle 
1 sign 
1 degree 
1 minut« 



TABLB. 



12 signs. 
360 degrees. 
30 degrees. 
60 minutes. 
60 secoada. 



1 sign 
1 degree 
1 degree 
1 minute 
1 second 



tV o^ 1 cirde. 
n^of 1 circle. 
^ of 1 sign. 
^ of 1 degree. 
^ of Imimitc 



res? tia 10 signs? In 11 signs? 
ll^Bigtis? 

3. In minutes, how many 
aMonds? ht 10 minoles! In II 
tSHniites? In 18 Kuuites? 



5. In 9 s. la^" 25% kow 
many minutes ? 

Ans, 17005 minutes. 
7. How many seconds in 
360 degrees ? 

Aos. 1296000 seconds* 



n 



9. In 970 i^giMi, how mar 
signs? In 300°? la ^W^ b 
360^? 

4. In 540 seconds, liow IMI^ 
minntes? In 600^1 In 660*1 In 

Tao*'? 

6. la 17005 miautes, liow 
many signs ? 

Ans. 9s.l»'36'. 
8L How many degxeoa in 
1296000 seconds ? 

Ans* 360 degrees. 



An.6T« MISCBIiliAlTBOirS MKASURBJb 

TABLE. 



12 single things s=: 1 doaen. 


24 sheets of paper x^ 1 quire. 


12 dozen =3s 1 gross. 


^0 quires s=s 1 ream. 


12 gross =33 1 g^eatgr. 


2 reams sss 1 bundle. 


144 dozen 1 great gr. 


20 single things «= 1 score. 



1. bi 9 dozeo, how many single 
things? In 10 dozen? In 11 
4ozen ? In 12 dozen ? 

3. Li 5 quires of paper, how 
many sheets? In 6 quires? Li 7 
quires ? In 8 quires ? 

5« In 9 score, how many 
pounds? InlOscore? Inllscoie? 
In 13 sOore ? 



2. In 108 single things, how 
msny dozen? In 130 s. th.? In 
132 8. th. ? In 144 8. th. ? 

4. In 120 sheets of paper, how 
many quires? Inl44riieets? In 
168 sheets? In 192 sheets? 

6. In 180 pounds, how many 
Bcoie? In 300 lbs.? In 330 lbs.? 
In 340 lbs.? 



BOOKS. 



A sheet 
A sheet 
A sheet 
A sheet 
12mo. 
A sheet 
A sheet 



folded in two leaves is called a folio, 
folded in lour leaves is called a quarto, 4to. 
folded in eight leaves is called an octavo, or 8va 
folded in twelve leaves is called a duodecimo, or 

folded in eighteen^ leaves is called an 18mo. 
folded in twenty-fipAir leavea is called a 24mo. 



n KBDUGTIOIf . 

'PBACTlCAti Q,UB0TIOKfl TV RBBlTCTIOlr. 

Art* jl8« 1. In £75. 12s., how many dollars, at 6 shil- 
lings each ? 

. 2. How many spoons, weighing 2 ounces 15 pennyweights 
each, can be made of a silver tankard weighing 68 02. 16 
pwts. ? 

3. In 3 boxes of Havana sugar, each containing 4 cwt. 
3 qrs. 14 lbs., how many parcels of 7 pounds each ? 

4. If it take 4 yards 2 quarters to make a suit of 
elothes, what number of suits can be made from 324 yards ? 

5. What number of times will a wheel, which is 16 feet 
6 inches in circumference, turn round in travelling 42 miles ? 

6. What number of square yards of carpeting will be re- 
quired to cover a floor 18 feet in length, and 15 feet in 
breadth ? (Art. 50.) 

7. How many bricks will be required to pave. a sidewalk 
24 feet in length, and 6 feet in breadth ; each brick being 8 
inches in length, and 4 inches in breadth ? 

8. If a piece of land, in the form of a parallelogram, is 
120 rods in length, and 90 rods in breadth, what number of 
acres does it contain ? 

9. What number of shingles will cover the roof of a house, 
which is 44 feet long, and 36 feet wide, with rafters 24 feet 
in length ; allowing each shingle to cover 24 square inches 1 

10. What number of cubic feet are there in a log of 
mahogany, which is twelve feet in length, 18 inches in 
width, and 15 inches in depth? (Art. 51.) 

11. There are 4 piles of wood ; each pile is 48 feet in 
length, 4 feet in width, and 4 feet in height. What number 
of cords are there in the 4 piles ? 

12. What number of bricks will be required to build the 
walls of a house 44 feet long, 40 feet wide, and 20 feet high ; 
each brick being 8 inches long, 4 inches Wide, and 2^ inches 
thick ; the thickness of the walls to be 12 inches, and no 
deduction to be made for doors and windows ? 

13. A merchant wishes to ship 570 bushels of flax-seed, in 
casks containing 7 bushels 2 pecks each ; what number of 
casks will be required ? 

14. Suppose the number of inhtibitants in the United 
States to be 20 million ; how long would it take you to count 
them, counting 12 hours each day, and at the rate of 50 in a 
minute ? 

15. The sun is 96 millions of miles from the earth, and a 
i^annon ball flies a mile in 7^ seconds ; how loAg would a 
canned ball be, at that rate, in fiyins ftom the e<axth to the tun ? 
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AOPITiON or CONFOUND NUMBEBS. 

Art.JM. Addiliofi of Compmuid Nuiaibers is the method 
of finding liie ttnowit of imo ar more sums or quantities, 

eaeh of which is composed of serofal denominations. 

The $etBTal denominations of compound numbers may be 
regarded like the different orders of units in simple numbers, 
and the jaumhers of each denomination may be made the 
subject of a distiact >epentioii, the result of which may be 
wntad to tlie sext, aod ao on through all the denomina- 
tions* 



I. What is the amouMtof £4» 
its. sad £9. lSe.1 

9. Jsmes paid 4s. 6d. fbr a 
book, fito. M. ftr a ^ate, wd 1«. 
M. ibr a Iti^e ; how mudi did bs 
pay for all of them 1 

5. What is the sum of 9 oz. 15 
pwts. and 10 oz. 17 pwts. ? 

7. The American eagle weighs 
10 pwts. te giB. ; 4hs dollar, 17 
pwts. 44 grs. ; and the oeat, 7 
pwts. wliat is the whole weight 
of the 3 coins 1 

9. Bought 3 boxes of Sugar; 
No. 1 weigbed 4 esft, S ^fis. H 
fi». ; No. % 4 ewt. 1 ^. 7 lbs. ; 
No. 3^ 4 ewt. 3 qis. What was 
the whole weight (^ the 3 boxes ? 

II. If it takes 25 yds. 3 qm. of 
carpeting to cover the floor of 
one room, and 24 yds. to cover 
l3)e floor of another, how maay 
yasds wiK l^e required for bolii t 

18. i£ a schooiroom is 96 II. 6 
io. long, and ^ ft. 6 jo. wide, 
what is the whde length of the 
two sides and two ends of the 
room? 

15. What is the sum of 15 ft. 
ffi in., 18 A. 36 in., and lOli. 36 



17. Pofriiaoed S logs !«f 'ma- 
hogany; No. 1 measured 30 ft. 
432 in. ; No. 2, 25 Jft. (296 in. 
How many feet in the two logs? 

7 



«. WhalisthsaaMUBtof Iftk 
9d. sad 19s, 6d. ? 

4. Pu Boh S Bs d 8 loads of hay; 
&e <iist oost i£d. 10s.; theseo^ 
Odd, £4, 19s. What was tho 
whole cost of 4he 8 loads 1 

6. What is the amount of 10 
OB. 18 pwts. and 5 oz. 18 pwts. ? 

8. Purchased a silver pitcher 
woighiog 15 OB. 17 pwts., aad 6 
tumblers weighing 18 oz. 1^ 
pwts. ; what was the weight of 
the whcde purchase? 

10. Purchased 2 loads of hay ; 
llie first weighed 18 OMrt. 3 qrs. 
14 lbs. ; the second, 17 ewt. 1 qr. 
21 lbs. What was the whole 
weight of the 2 loads? 

12. Purchased S-pieces of sheets 
ing ; the first measured 82 yds. 3 
qts. ; the second, 30 yds. 1 qr. 
What was the \(^ole number of 
yards purchased ? 

14. A pieee of land is 69 rods 
m length, and 40 rods in breadth ; 
how many rods of fence will be 
required to enclose thb piece of 
landl 

16. What is the amount of iSd 
a. 2r. 15 rods, and 115 a. 3r. 85 
rods! 

16. Bought 2 loads of wood ; 
the first measored 1 e. 3^ ft. ; tho 
jscoad, 1 c. 2i A. How many 
cords are there in the 2 loads! 
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10. Puxehaaed 3 oaslu of wine ; 
the first contained 35 gale. Sote. ; 
the second, 33 gals. 2 qts. What 
number of gallons did I purehase ? 

91. Bought 2 casks of beer; 
the tint contained 18 gals. 2 qts.; 
die second, 17 gals. 2 qts. How 
many gallons did I buy ? 

23. Purchased 25 bu. 3 pks. 
of com, 50 bu. 1 pk. of bariey, 
and 34 bu. of oats; how many 
bushels of min did I purchase? 

95. William was jrrs. and 
6 mo. old when he came to Bos- 
ton ; he has lived in Boston 7 yrs. 
and 6 mo. How old is William? 

97. What is the dififorence of 
latitude between Boston and St. 
Helena? The latitude of Boston is 
49^ 93^ north, ^e latitude of St. 
Helena is 15° 55' south. 



j^. Purchased 9 barrels of vin- 
egar ; the first contained 31 gals. 
9 qtfr. ; the second, 30 gals. 9 qts. 
How many gallons did I purchase? 

92. Purchased 2 cans of walk ; 
the fint eontuned 3 gals. 9 qts.; 
the second, 2 nds. 3 qts. How 
much milk did I purchase ? 

24. Bought 2 barrels of apples; 
the first contained 2 bu. 3 pks.; 
the second, 2 bu. 1 pk. What 
number of bushels did I buy? 

90. John's age is 15 yrs. and 
mo.; Henir's a^ is 19 yrs. 
and 7 mo. What is the sum of 
their ages? 

28. What is the difierence of 
longitude between Boston and 
Calcutta? The longitude of Boston 
is 71° 4f west, tl^ longitude of 
Calcutta is 88° 98^ east. 



Jkrt. 60. 29. What is the amount of £47. 17s. lid.; 
£24. 13s. 9d. ; £36. 10s. 6d. ; £21. 15s. 7d. ; £17. 14s. 
6d. ; £15. lis. 5d. ; and £10. 10s. 2d. ? 

We first write down the several 
sums, placing numbers of the 
same denomination under one 
another in separate columns. We 
then add the numbers of the 
lowest denomination, the amount 
is 46 pence, which are equal to 3s. 
lOd. ; we write the lOd, .under 
the column of pence, and then 
add the 3s. with the numbers in 
the column of shillings. The 
amount of the numbers in the column of shillings is 93s., 
which are equal to £4. 13s. ; we write the 13s. under the 
column of shiUings, and then add the £4. with the numbers 
in the column of pounds. The amount of the numbers in 
the column of pounds is £174, which we write under the 
column of pounds. The whole amount of the several sums 
is £174. 13s. lOd. 
From the method of finding the amount of the sev^eral 



£. 


s. 


d. 


47 


17 


11 


24 


13 


9 


36 


10 


6 


21 


15 


7 


17 


14 


6 


15 


11 


5 


10 


10 


2 



£174 13 10 Ans. 



ADDITION OF COMFOirND iamBBB& 7B 

jmms of money, in Ae preceding question, we dedjice ihe 

following rule. 

Rule. Write down the given sum* or quantities^ plaeing 
numders of the same denommation under one another^ in 
Mcparate columns. 

Add the numbers of the lowest denomination^ and change 
the amount to the next higher denommation^ by dividing it 
by so many of the some denomination as are equal to a unit 
of the next higher; unite the remainder ^nder the column^ 
and add the quotient with the numbers of the next higher 
denomination. 

Add the numbers of each succeeding higher denomination 
in the same manner ^ and write down the whole amount of the 
highest denomination, 

30. What is the amoiint of £47. 14s. TJd. ; £52. 6s. ^d. ; 
£60. Os. lid. ; £39. 19s. Id.; and £40. 4s. G^d. ? 

Ans. £240. 4s. 6\d. 

31. A man's real estate is worth £4750. 148. 6d. ; his 
personal property amounts to £2600. 13s. 4d. ; and he has 
dehts due him amounting to £500. 156. lOd. What is the 
whole amount of his property ? Ans. £7852. 3s. 8d. 

32. A gentleman's farm is valued at £2958. 168. lOd.; 
he has a ship which is worth £2309. 6s. 8d.; he has notes 
amounting to £812. 8s. 9^d. ; and he has cash to the amount 
of £408. 12s. Ifd. What is the whole amount of his prop- 
erty ? Ans. £6489. 4s. 5jd. 

33. Purchased a silver tea-pot, weighing 23 oz. 17 pwts. 
11 grs.; a sugar-bowl, weighing 8 oz. 13 pwts. 19 grs.; a 
cream-pitcher, Weighing 5 oz. 11 grs.; six cups, weighing 18 
oz. 18 grs.; twelve taUe-spootis, weighing 27 oz. 9 pwts.; 
and twelve tea-spoons, weighing 9 oz. 15 pwts. 14 grs. 
What was Ijjp weight of the whole ? 

Ans. 92 oz. 17 pwts. 1 gr. 

34. Purchased 4 hogsheads of sugar, weighing as follows : 
T»Jo. 1, 12 cwt. 3 qrs. 17 lbs. ; No. 2, 12 cwt. 1 qr. 14 lbs. ; 
No. 3, 11 cwt. 2. qrs. 21 lbs.; No. 4, 10 cwt-- 3 qrs. 24 lbs. 
What was the whole weight of the 4 hogsheaas ? 

Ans. 47 cwt. 3 qrs. 20 lbs. 
. 35. Bought 4 pieces of cloth ; No. 1 measured 38 yds. 2 
qrs. 3 na. ; No. 2, 37 yds. 3 qrs. 2 na. ; No. 3, 36 yds. 1 qr. 
2 na. ; No. 4, 35 yds. 3 qrs. 3 na What was the whole 
numbei of yards purchased ? Ans 148 yds. 3 qrs. 2 na. 



T6 iMMmm or ccmpariiD nrnaoM* 

36. A Ia4y purehased S3 yds* 3 qis. of eheetiiig ; 31 yda. 

1 qr. of shirtii^ ; 14 yds. 2 qrs. of linen ; and 6 yds. 2 qrs. 
of cambric. Wliat was the total number of yards pur- 
chased? Ans. 85 yitfds. 

37. An ironmonger sold 94 tops 16 cwt. 3 qrs. of iron to 
one man ; 75 tons 12 cwt. 2 qrs. to another ; 64 tons 10 cwt 

2 qrs. 7 lbs. to another ; and 45 tons 1 qr. 21 lbs. to another. 
What number of tons did be sell 1 

Ans. 279 1. 19 cwt. 1 qr. 

38. What is the sum of 145 m. 3 fur. 25 rds. ; 96 m. 4 
fur. 15 rds. ; 88 m. 5 fur. 30 Fds.; 54 m. 2 fur. 10 rds.; and 
106 miles ? Ans. 491 miles. 

39. A man has 4 farms ; the first contains 420 a. 2 r. 
25 rds.; the second, 375 a. 1 r. 15 rds.; the third, 280 a. 

3 r. 35 rds. ; and the fourth, 123 a. r. 5 rds. What is the 
whole number of acres in the 4 farms ? Ans. 1200 acres. 

40. Purchased 4 sticks of timber ; No. 1 contained 37 ft. 
432 in.; No. 2, 35 ft. 864 in.; No. 3, 39 ft. 1296 in.; No. 
4, 32 ft. 864 in. What was the whole number of feet pur- 
chased ? Ans. 139 cubic feet. 

41. Sold 4 hogsheads of molasses ; the first contained 106 
f^ls. 2 qts. ; the second, 110 gals. 3 qts. ; the third, 1 12 gals. 
1 qt. ; and the fourth, 118 gals. 2 qts. What was the whole 
quantity sold ? Ans. 450 gallons. 

42. Purchased 74 hhds. 37 gals. 2 qts. of beef at one ' 
time ; 45 hhds. 41 gals. 3 qts. at another ; 34 hhds. 15 gals. 

1 qt. at a third ; and 17 hhds. 15 gals, at a fourth* What was 
the whole quantity purchased ? 

Ans. 172 hhds. 1 gal. 2 qts. 

43. A farmer raised 200 bu. 2 pks. of wheat; 175 bu. 
3 pks. of rye ; 320 bu. 1 pk. of corn ; and 225 bu. 2 pks. of 
oats. What was the whole quantity of grain raised ? 

Ans. 922 bushels. 

44. From the first discovery of America by Columbus to 
l^e settlement of Plymouth, in Massachusetts, was 128 yrs. 
1 mo. 30 da. ; from the settlement of Plymouth to the decla- 
ration of independence, 155 yrs. 6 m. 13 da.; from the 
declaration of independence to July 4th, 1647, 71 yrs. How 
long was it from the discovery of America to July 4th, 1847 ? 

Ans. 354 yrs. 8 mo. 12 da. 

45. What is the breadth of the torrid zone, which extends 
from the tropic of Cancer, in 23® 28' north latitude, to the 
tropic of Capricorn, in 22!^ 28' south latitude ? 

Ans. 46* M'. 
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SUBTRACTION OF COMPOUND 

NUMBERS. 

Art* 91 • Subtraction of Compound Numbers is the 
method of finding the difference between any two sams or 
quantities, each of which is composed of several denomina- 
tions. 

The subtraction of compound numbers is performed in the 
same manner as the subtraction of siihple numbers, with the 
exception of the number which it is necessary to add to the 
upper number of any denomination, whenever the lower 
number exceeds the upper. 

I. James had 78. 6d., and has f S. Muryjias 15b. 6d.; Jane has 



paid 3s. 9d. of it for a knife ; how 
much money has he left? 

3. From 9 oz. 10 pwts. take 
6 oz. 15 pwts. 

5. From 5 lbs. 4 S, take 3 lbs 
8 3. 

7. Frum 2 cwt. take 3 qis 

14 lbs. 

9. From 25 yds. take 15 yds 
3 qrs. 

11. From SS m. take 5 for 
25 rods. 

13. Fxom 36 ft. take 17 ft. 
72 in. 

15. From 31 gals. 2 qts. take 

15 gals. 3 qts. 

17. From 5 bar. of beer take 
25 gals. 3 qts. 

19. From 10 bu. take 5 bu. 
2pk8. 

21. From 5 days take 15 h. 
40 m. 

23. From 45*^ take 14*> aO'. 



12s.8d. I9owmoehmi»eiiioo^ 
has HaiY than JaneT 

4. Sabtract41bs.5oK.10pwta. 
from 10 lbs. 

6. Subtract 9 B, 15 gis. from 
5 S,10m. 

8. SiSitract 17 cwt. 3 qrs. firam 
5 tons. 

10. Subtract 18 yds. 3 qis. 
from 36 yds. 1 qr. 

12. Sabtraet ft 6 in. fhxn 
5 rds. 

14. Snbmet 74 a. 1 r. SOvte. 
from 150 a. 

16. Subtract 29 gals. 2 qts. 
from 2'hbds. 

18. Subtract 45 gals. 2 qts. 
from 5 hhds. 

20. Sabtnct 3 pks. 5 qts. fhxn 

5 ba. 

22. Subtract 3 w. 5 d. fiofla 

6 mo. 

24. Subtract 44'=' 25" from 90^. 



Art. fl9« If £41. Ids. 4d. Iqr. be taken from £75. 12s. 
6d. 2 qrs., what will be the remainder or difference ? 

We first write down the greater 
som, £75. 12s. 6d. 2qrs.; we then write 
the less sum, £41. 15s* 4d. Iqr., under 
the greater, placing those numbers 
which are of the same denomination 
under each others We then begin 
with • the lowest denomination, uid 

take 1 farthing from 2 farthings, the remainder is 1 farthiof, 

7# 



£. 
75 
41 



s. 
12 
15 



d. qrs. 
6 2 
4 1 



Ans. 33 17 2 1 
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which we write under the fiEurthingv. We then take 4 pence 
t^om S pence, tiie remaiiidet is 2 pence, Which w« wtite 
under the pence. As We cannol take 15 shillings from 12 
shillings, we add 20 shillings, which are equal to 1 pound, 
to the 12 shillings, the amount is 32 shillings ; we then take 
the IS shillings from 32 shillings, the remainder is 17 shil- 
lings, which we write under the shillings. We next add 1 
pound to 41 pounds, the amount is 42 pounds, which we 
subtract from 75 pounds, the remainder is 33 pounds, which 
we write under the pounds* The whole remainder or differ- 
ence is £33. 17s. 2a. Iqr. 

By addinff 20s. to the 12s. of the greater sum, and £1 to 
the £41 of the less sum, we have ad&d the same amount to 
ettch ; coAieqii^iidy, their difTereiice is liol altered^ From 
^e abot« ilinscmuen w« d^uee this foll<>witigr ruk fot sub-' 
traction of corapoand numb^ts. 

Rule. Write dottH tkt gteater mm or qumnUhf; tkmt 
writBtke Usi f^Hm^rpnAntky undtr tkB gretOer^ pia&img those 
numbers which are ^ the same denomifuUion directly ufideir 

Begin tvith the lowest d^nominatioTi^ and take the totcer 
ntlmher of each ttenoTJUHOtum^ in nKcession,jTom the upper, 
und write mch remainder under Us reepective denarkination. 

Whenever the lower nyHnbet of any denomination is greater 
tkmn the \ipp^, ^M wo m4my nnks <3f the same denomtnation 
to the upper mincer ae ^rt tfual to a unit of the iiext higher, 
fttbtract Ithe Wm^r m^mhtr from the Mwufit, write the 
remainder underneath, then add a unit to the l&wer numbef 
of the next higher denomination before it is subtracted, 

t5. A ifrtm borrt^w^ £50. lOs. 6d., and has paid £25. 
18s. 9d. ; how much remains unpaid? Ans. £24. lis. 9d. 

26. A merchant sold goods to tiie amount of £136, 15s. 
M. 2q».) wad has received in payment £50, 13s. 9d. 
3qrs. ; how much remains due ? Ans. £85. 16s. 8d. 3qrs. 

27. A t&k1^ purchased t faftn fck £1250 ; he has paid at 
one time £7M. 10s., M aftdtiber, £860. i5s. How much 
fe^nafns unpaid f Ans. £248. 158. 

M. Pirom 46 fibs, t «jjB» 3 p#ia. 8 gn. take 19 lbs. 8 oz 
14 j>wts. 12 gts. Am. 86 lbs. 5 oi. 7 pwts. 80 grs. 

W. Frmn 15 Vtm. 4 S>d 5» 1 & 13 gri. t«ke 10 lbs. 1] S, 
« 5> 8 9. W g^' Ana.4fte. « 3, 4 5, 1 9, 15 grs. 

90. Bettght a hdgftlteal «f tfaMt weighing 12 ewt. 1 qr. 
14 Ibs^ and mkik V cWt. 8 qi^of It; what quantity remain* 
waoM f Am. 4 cwt. 3 qrs. 14 Iba. 
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«31. A merchant purchased 151 yds. 2 qrs.' of broadclothi 
and hcis Isold 63 j4s. S qrs. of H; how many yards has h% 
remaining unsold ? • Ans. 97 yds. 3 qrs. 

32. The distance from Boston to Albany by railroad is 
600 miles, from Boston to Worcester it is 44 miles ; what 
is the distance from Worcester to Albany ? Ans. 156 miles. 

33. A man, who owned a farm containing 325 a. 2 roods, 
gave hds son 150 a. 1 r. 25 rds. ; how many acres had he 
remaining ? Ans. 175 a. r. 15 rds. 

34. A man purchased 275 cords of wood, and has sold 
115 cords and B4 cubic feet of it; what quantity remains 
unsold ? Ans. 159 cords, 64 feet. 

39. From a pi]^ of wine ccmtaifiing 126 gallons, 31 gal. 
2 qts. 1 pt. faftve leaked out ; liow much remains in the pipe t 

Ans. 94 gals. 1 qt. 1 pt. 

38. A merchant purchased 1500 bushek of Indian corn, 
and has sold 750 bu. 3 pks. of it ; what number of bushels 
has he left ? Ans. 749 bu. 1 pk. 

37. Williaia n 15 yrs. 9 mo. and 15 d. old, Henry is 12 
yi«. 10 mo. «i«d 8$ d. okl ; what is the difierence of their 
ages ? Ans. 2 yrs. 10 mo. 20 days. 

Wh^ time is expressed in yean, calendar mooths, and days, the 
difference of time between aay two dates may be found by suotnct- 
lag the former date from the latter, obsemeg te number \be months 
in theii order. 

38. A gave B his note, dated August 21st, 1844; the 
note was paid May 4th, 1845. How long was the note on 
interest? 

yra. no. d. 

Liatter date, 1845 4 4 
Former date, 1844 7 21 

8 14 Ans. 

39. The iTnited States declafed war against Gtent 
Britain, June 18th, 1812, a treaty of peace was signed 
December 24th, 1814 ; how kmg did the war continue ? 

Abs. 2 yfs. 6 mo. 6 days. 

40. The latitude of L«idon is 6V 32' north, the latitude 
of Boston is 42* 23' north ; what is the difference of latitude 
between the two pkces ? Ans. 9* 9'. 

41. The longitude of WfBBkington is 77* 43' west from 
Greenwich, the longitude 6( Boston is 71* 3' west; what is 
tile difference of longitude between the two cities! 

Ans. «• 4^. 
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MULTIPLICATION OF COMPOUND 

NUMBERS. 

Art«/BS« Multiplication of GoMPoxrND Nttmbees is 
the raethod of repeating any given sum or quantity, which is 
composed of two or more denominations, any required num- 
ber of times. 

Multiplication of compound numbers is performed by mul- 
tiplying the number of each denomination in succession, 
beginning \idth the lowest, and changing each product to the 
^ next higher denomination.' 



I. If 1 yard of cloth cost Ss. 
6d., what will 3 yards cost? 

3. What will 5 bushels of ap- 
ples cost, at 48. Od. a bushel ? 

5. If 1 yard of broadcloth is 
worth JE^I. 15s., what are 8 yards 
worth? 

7. What is the weight of 9 
silver cups, each weighing 3 oz. 
10 pwts. 1 

0. If a piece of cloth measures 
10 yards 3 qrs., how many yards 
are there in il such pieces 1 

II. What number of acres are 
there in 4 fields, each containing 
13a. 3 roods? 

13. Purchased 6 kegs of mo- 
lasses, each keg containing 10 
ffals. 2 qts. ; how many gallons 
did I purchase ! 

15. In 9 barrels of apples, eaoh 
containing 2 bu. 1 pk., how many 
bushels? 



5. If 1 pair of shoes cost 4s. 
3d., what will 4 pair cost ? 

4. What will 6 bushels of 
wheat cost, at 7s. 6d. a bushel? 

6. If 1 cwt. of sugar is worth 
jC2. 6s., what is the value of 7 
cwt.? 

8. What is the weight of 10 
barrels of flour, each weighing 1 
cwt. 3 qrs. ? 

10. In 1 rod there are 16 ft. 
6 in. ; what number of feet are 
there in 13 rods? 

13. In 6 piles of wood, each 
containing 10 cords 4 feet, how 
many coras ? 

14. Purchased 8 cans of milk, 
each can containing 2 gals. 2 qts. ; 
what number of gallons did I pur- 
chase? 

16. If a man walks a mile in 
19 m. 10 sec., how long will it 
take him to walk 12 miles? ' 



Art. 64* What will five yards of broadcloth cost, at £1. 
Ss. 6d. 3qrs. a yard ? 

If one yard is worth £1. 3$. 6d. 
3 qrs., 6 yards are worth 5 times £1. 
3s. 6d. 3 qrs. 

We first write down the price of 1 
yard ; we then write 5, the number of 
yards, under the lowest denomination. 
We begin with the lowest denomina- 
tion, and multiply the 3 farthings by 5, the product is 15 far- 
things, which we change to pence by dividing by 4; we write 
down the remainder, 3 farthings, and reserve the quotient, 3 



£ s. d. qr^. 
13 6 3 
6 

Ans. 5 17 9 3 



peoce. We thea nutk^lj die 6 peace hy S^ihe product is 
30 pence, find 3 pence which we reaerved are 33 pence^ 
which we change to shillings by dividing by 12 ; we write 
down the remainder, 9 pence,. and reserre the quotient, 2 shil* 
tings. We then mahiply the 3 shillings by S^^the product is 
15 shillings, and 2 shilUngs which we reserred are 17 shil- 
lings i as 17 shillings are not equal to 1 pound, we write 
them under the 3 shillings. Lastly* we multiply the 1 pound 
by 5, the product is £5, which we write underneath. The 
total product, or answer, is £6. 17s. 6d. 3qrs. Hence, the 
following rule for mukiplieation of eompeund numbets. 

Rtjlb. Write down the given sum or quantity for a mul' 
tiplicand; (ken write the rmdtipHer tinder the lowest denomi* 
nation of the muHiplicand, 

Multiply the nurkber of the hwett denomination by the mul' 
tipUer; then change the product to the next higher den/omkna- 
tion hy dividing it by 90 many of the same denomination as 
are equal to a unit of the Jtext higher; write down the re' 
mainder, and add the quotient to the product of the next 
higher deiwmination. 

Multiply the number of each succeeding denomination in 
the same manner, and write down the whole product of the 
highest denomination. 

17. What is the value of 9 yards of linen, at fis. 3d. a 
yard ? Ans. £2. 7s. 3d. 

la What will 12 barrels of apples cost, at 8s. 9^. a bar- 
rel ? Ans. £5, 58. 6d. 

19. Purchased 6 silver cups, each weighing 2 oz, 15 pwt. 
10 gr. ; what was the vreigbt of the whole ? 

Ans. 16 oz. 12 pwta. 12 m. 

20: Bought S loads of hay, each weighing 18 cwt. 3 qre. 
14 lbs. ; what was the whole weight of ^e 5 loads ? 

Ans. 4 t 14 cwt. 1 qr. 14 lbs. 

21. Purchaj^d 6 pieces of cloth, each measuring 25 yds. 
1 qr. 2 n. ; what was the whole number of yards purchased ? 

Ans. 152 yds, 1 qr. 

22. If a railroad car runs uniformly at the rate of 18 m. 
4 fur. 20 rods in an hour, what distance will it run in 8 
hours ? Ans. 148 ro. 4 fur. 

23. There are 9 fields, each of which contains 12 a. 2 r« 
25 rods ; how many acres are there in the whole ? 

Ans. 113 a. 3 r, 25 rods. 

24. In 10 piles of wood, each containing 15 cords 64 cubic 
feet, how many cords ? Xxia. \&& c^\^%. 
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26. In 9 hogsheads of molasses, each containing 115 gal* 
Ions 2 quarts, how many gallons ? Ans. 1039 gals. 2 qts. 

26. If a milkman sells 40 gals. 2 qts. of milk each day, 
how much will he sell in 7 days ? Ans. 283 gals. 2 qts. 

27. If an acre of land produces 40 bu. 2 pks. of Indian 
corn, how many hushels will 11 acres produce ? 

Ans. 445 bu. 2 pks. 

28. The earth performs its annual revolution round the 
sun in 365 days, 5 h. 48 m. 51 sec. ; in what time will it per- 
form 5 revolutions? Ans. 1826 d. 6 h. 4m. 15 sec. 

29. What will 25 bushels of wlieat come to, at 7s. 6d. a 
bushel ? Ans. £9. 7s. 6d. 

30. What will 35 tons of iron cost, at £24. 15s. 6d. a ton ? 

Ans. £867. 2s. 6d. 

31. If it take 3 yds. 3 qrs. of broadcloth to make 1 suit of 
clothes, how many yards will be sufficient to make 40 suits ? 

Ans. 150 yds. 

32. How much wheat will be sufficient to make 96 bar- 
rels of flour, allowing 4 bu. 3 pks. to make a barrel ? 

Ans. 456 bushels. 

33. A ship-builder purchased 12 sticks of timber, each stick 
containing 75 feet 144 inches ; what was the whole amount 
purchased? Ans. 901 cubic feet. 

34. A house-wright purchased 36 pine boards, each meas- 
uring 17 feet 36 inches ; what number of feet did he purchase ? 

Ans. 621 square feet. 

35. A trader purchased 4 hales of shirting; each bale con- 
tained 25 pieces, and each piece measured Si yds. 3 qrs. 
What number of yards did he purchase ? 

Ans. 3275 yards. 

36. A grocer purchased 56 casks of raisins, each weighing 
1 cwt. 2 qrs. 12 lbs. ; what is the whole weight of the 56 
casks ? Ans. 90 cwt. 

37. A planter sold 72 hogsheads of tobacco, each contain- 
ing 12 cwt. 3" qrs. ; what was the weight of the whole quan- 
tity? Ans. 918 cwt. 

38. A southern planter sold 108 bales of cotton, each 
weighing 4 cwt. 3 qrs: 14 lbs. ; what was the weight of the 
whole quantity ? Ans. 526 cwt. 2 qrs. 

39. A merchant purchased 144 casks of rice, each cask 
containing 4 cwt. 2 qrs. 14 lbs. ; what number of hundred 
weight did he purchase ? Ans. 666 cwt. 

40. If an acre of wheat produce 24 bushels 3 pks., what 
number of bushels will 132 acres produce? Ans. 3^7 bu. 
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DIVISION OF COMPOUND NUMBERS. 

Art. 6S. Division of Gobcfovivd Numbess k the method 
of finding any required part of any given sum or quantityt 
which is composed of two or more denominations. 

Division of compound numbers is performed by dividing 
the .number of each denominatiou in succession, beginning 
with the highest, and reducing each ^^mainder to toe next 
lower denomination. 



I. If 3 yards of cloth cost 7s. 
6d., what will 1 yard cost? 

3. If 5 bushels of apples are 
worth JE^l. 3s. 9d., what is 1 bushel 
worth? 

5. If 8 yards of Inroadcloth are 
wcnth £ 14, what is 1 yard worth ? 

7. Purchased 9 aolyer cups, 
weighing 31 oz. 10 pwt.; what 
was the weight of each cup ? 

9. Purchased 11 pieces of doth, 
measuring 118 yards 1 qr.; what 
was the length of each piece? 

II. In 4 pieces of land of equal 

how 
each 



size 



there are 51 acres, 
many acres are there in 
piece? 

13. Purchased 63 gallons of 
molasses, and had it put into 6 
keffs of equal size ; wl^t quantity 
did each keg contain? 

15. Purchased 20 bu. 1 pk. of 
apples, and put them into 9 bar- 
rels ; what quantity did each bar- 
rel contain ? 



3. If 4 pair of shoes be wwth 
17s., what is 1 pair worth? 

4. If 6 bushels of wheat are 
worth £2, 15s., what is 1 bushel 
worth? 

6. If 7 ewt. of sugar is worth 
£15, 15s., whal is 1 cwt. worth? 

8. Bought 10 barrels of floor, 
containing 17 cwt. 3 qrs.; how 
much did each barrel contain? 

10. In 13 rods there are 198 
feet ; what number of feet are 
there in 1 rod? 

13. In 5 piles of wood, each 
of the same size, there are 50 
cords 4 feet ; how many cords are 
there in each pile? 

14. Bought 20 galbns of milk; 
and put it into 8 cans of eqnal 
size ; what quantity did each can 
contain? 

16. If a man walks 13 miles in 
3 hours 36 minutes, in what time 
does he walk one mile ? 



Art* 66* If 5 vards of broadcloth are worth £8i Is. 
lO^d., what is the value of 4 yard ? ' 

One yard is worth one fifth as much as 5 yards ; therefore, 
dividing the price of 5 yards by 5, the quotient is the value of 
1 yard. 

We first write down the price 
of 6 yards, £S. Is. lOd. Sqrs., for a 
dividend ; and then write 5, the 
number of yards, at the left, for a di- 
visor! Then one fifth of £8 is £1, 
which we vrrita \md«t ^^ S^^ wA. 



£ 

5)8 



1 



d. qr. 
10 2 



Ans. 1 12 4 2 



B4 pjyMOif or oowodnd 

£3 remain. £3 are equal to 608., and Is. are 6l8.; one fifth 
of 61a. is iSa.» wkich we wriiv wider the la., and la. reaains. 
Is. is equal to 12d., and lOd. are 22d. ; one fifth of 22d. is 4d., 
which m wriie «nder the lOd., and 9d. feinoiti. Si. are 
equal to Sqrs., and Sqra. are lOqfs.; Me fifth of Kkjrs. is 
2qrs., which we write under ihb 9qrs. The ttAue of one jard 
u XI. 12s. 4d. 9qre. 

From the above ttlustratien we derlte die foHowinf rale fx 
the diTision ofee mpo i^i^d nambera. 

Rule. Divide the number of each denomination in succes- 
tio9, beginning wifh the highest ^ and write each quotient under 
its respective denomination. 

Whenever there is a remainder ^ reduce it to the nesst lower 
denomination^ by mvltiflying it by so many of the next tower 
denomination as are e^uU to a unit itftke higher; 4o the pro- 
duet add the number if the hwer demmination, if tuny ; then 
divide their sum as before directed. Whenever the diwor is 
more than 12, and not the product of two or more faators^ 
divide as directed in long division^ and write the severed gwh 
tients in their order ^ at the right of the dividend. 

17. If 9 yards of linen are worA £2. Ts. 9d., what is the 
value of oae yard ? Ans. 5s. 3d. 

18. Purchased 12 barrels of apples for £5. 5s. 6d.; what 
was the cost of each barrel ? Ads. 8s. dj4. 

19. Bought 6 silver cups, wetghiag 16 oz. 12 pwt. 12 gr.; 
what was the weight of each cup ? 

Atts. 8 oz. 15 pwt. 10 gre. 

20. Purchased 5 loads of hay, weighing 4 t. 14 cwt. 1 qf. 
14 lbs.; what was the weight of each load ? 

Ans. IS cwt. 3 qrs. l4 lbs. 

21. Bought 6 pieces of cloth, measuring 152 yds. 1 qr.; 
what was the length of each piece ? 

Ans. 25 yds. 1 qr. 2 na. 

22. If a railroad car runs 148 m. 4 fur. in 8 hours, t^hat 
distance does it run each hour? 

Ans. IB m. 4, fur. 20 rods. 

23. A farmer purchased 113 a. 3 r. 25 rods of land, and 
divided the whole quantity into 9 fields of equal size ; what 
quantity did each field contain ? Ans. 12 a. 2 r. 25 rods. 

24. Purchased 155 cords of wood, and had it corded in 10 
ranges, each of the same length and height; what quantity 
of wood did each range contain f Ans. 15 cords 64 c. feet 



25« PmdMsed 9 hogsheads of molasstii, oMtainiBg KI39 
gals. 2 qts.; what quantity did such hogshead contain ? 

Ans. 115 gals. 2 qts. 

26. In 7 days, a milkman sold 233 gals. 2 qts, of milk ; 
what number of gallons must he have sold each day ? 

Ans. 40 gals. 2 qts. 

27. A fanner raised 445 bu. 2 pks. of Indian com on 11 
acres of land ; what was the product of each acre ? 

Ans. 40 bu. 2 pks. 

28. The earth performs 5 revolutions round the* sun in 
1826 d. 5 h. 4 m. 15 sec; in what time does it perform one 
revolution ? Ans. S65 d. 5 h. 48 m. 51 sec. 

29. Purchased 2S bushels of wheat for £9. 7s. 6d.; what 
was the value of each bushel ? Ani". 7s. 6d. 

30. A merchant purchased 35 tons of iron, for which he 
paid £867. 2s. 6d.; what was the value of each ton ? 

Ans. £24. 15s. 6d. 

31. A tailor purchased 150 yards of broadcloth, from 
which he made 40 suits of clothes; what number of yards 
did each suit contain ? Ans. 3 yds. 3 qrs. 

32. A miiler manufactured 96 barrels of flour from 456 
bushels of wheat ; what number of bushels did it require to 
make each barrel ? Ans. 4 bu. 3 pks. 

33. A merchant purchased a cargo of coal, containing 56 
tons, for which he paid £100. 16s.; what did it cost him a 
ton ? Ans. £1. I63. 

34. A manufacturer sold 67 yards of broadcloth, for which 
he received £92. 2s. 6d.; at what price did he sell it a yard ? 

Ans. £1. 78. 6d. 

35. A ship-builder purchased 12 sticks of timber of equal 
size, measuring 901 cub£ feet ; what number of cubic feet 
did each stick contain ? Ans. 75 feet 144 inches. 

36. A house-wright purchased 36 pine boards of equal 
size, measuring 621 square feet ; what number of square 
feet did each board contain I Ans. 17 feet 36 inches. 

37. A trader purchased 4 bales of sheeting, each bale 
containing 25 pieces of equal length ; the whole number of 
yards purchased was 3275. What number of yards did each 
piece cfontain ? Ans. 32 yds. 3 qrs. 

38. A planter sold 72 hogsheads of tobacco, each contain- 
ing the same quantity ; the whole quantity weighing 918 
cwt. What quantity did each hogshead contain ? 

Ans. 12 cwt. 3 qrs. 

8 
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PRA€TIOAl« 4iUB8TIO]fS IN COMPOUND 

NUMBERS* 

Art. 67* 1* Purchased 12 yards of Irish linen, at 48. 
6d. a yardi and 6 yards of linen cambric, at 68. 9d. a yard. 
What was the amount of my purchase ? 

2. Bought 6 silver table-spoons, weighing 1 oz. 15 pwt. 
each; and 12 tea-spoons, weighing 18 pwt. 6 grains each. 
What was the whole weight of the two kinds of spoons ? 

3. A grocer purchased of one dairyman 15 cwt. 3 qrs. 
14 lbs. of cheese ; of another, 12 cwt. 2 qrs. 21 lbs ; of 
another, 10 cwt. 1 qr. What was the quantity purchased? 

4. A merchant purchased 67 cwt. 3 qrs. 14 lbs. of sugar ; 
he sold 24 cwt. 1 qr. 7 lbs. to A ; and 15 cwt. 2 qrs. 21 lbs. 
to B. What quantity has he remaining unsold ? 

5. A merchant purchased 25 pieces of cotton shirting, each 
piece containing 32 yds. 3 qrs.; he has since sold 12 pieces. 
What number of yards has he remaining unsold ? 

6. A gentleman purchased a farm, containing 325 acres ; 
he has since sold a wood-lot, containing 17 acres 25 rods, to 
A ; and has given his son 125 acres 2 roods. What num- 
ber of acres has he remaining ? 

7. A tailor purchased 4 pieces of broadcloth ; each piece 
measured 42 yards 3 qrs.; what number of suits of clothes 
can there be made from the 4 pieces, allowing 3 yds. and 3 
qrs. to make a suit ? 

8. A wood-wharfinger purchased a cargo of wood, and had 
it piled in 8 equal ranges ; each range contained 6 cords, 4 
feet of wood, and 8 cubic feet. What was the whole number 
of cords purchased ? 

9. A silversmith melted 21 oz. 3 pennyweights of old sil- 
ver, which he manufactured into 12 spoons of equal size ; 
what was the weight of each spoon ? 

10. A farmer raised 457 bushels 2 pecks of potatoes, which 
he carried to market in 15 loads of equal size ; what number 
of bushels did each load contain ? 

11. A farmer picked 312 bushels 2 pecks of winter apples, 
which he put into barrels holding 2 bushels 2 pecks each ; 
what number of barrels were required ? 

12. A merchant purchased 25 boxes of sugar, each weigh- 
ing 4 cwt. 2 qrs. 14 lbs.; what was the quantity purchased ? 

13. A speculator purchased a tract of land, containing 25 
acres 3 roods and 5 rods, which he has divided into 125 house- 
lots of equal size ; what quantity of land does each lot con- 
tain? 
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IDKFIXITIOirS OF ARITHMKTICAI^ TBRM8. 

Art* 68* An integer is any whole number; as 1, 5. 

A measure of a number is any number that will divide it 
without a remainder ; thus, 3 is a measure of 9. 

A common measure of two or more numbers is any ndmber 
that will divide each of them without a remainder ; tbus, 4 is 
a common measure of 12, 24, and 36. 

The greatest, common measure of two or more numbers is 
the greatest number that will divide each of them without a 
remainder ; thus, l2 is the greatest common measure of 12, 
24, and 36. 

A multiple of a number is a number that can be measured 
by it ; thus, 9 is a multiple of 3. 

A common multiple of two or more numbers is a number 
that can be measured by each of them ; thus, 16 is a common 
multiple of 2, 4, and 8. 

The least common multiple of two or more numbers b the 
least number that can be measured by each of them ; thus, 8 
IB the least common multiple of 2, 4, and 8. 

Even numbers are those numbers which can be measured 
by 2 ; thus, 4, 6, and 8, are even numbers. 

Odd mimbers are those numbers which cannot be measured 
by 2 ; thus, 3, 5, and 7, are odd numbers. 

A prime number is a number which can only be measured 
by a unit, or by the number itself; thus, 1, 2, 3, 5, 7, 11, 13, 
17, 19, 23, 29, 31, &c., are prime numbers, each of which can 
only be measured by a unit, <xr by itself, 'i'wo numbers are 
prime to each other when a unit is the- only number that 
will measure both of them ; thus, 4 and 6 are prime to each 
other. 

A composite number is a number that can be measured by 
two or more numbers, each of which is greater than a unit ; 
thus, 4, 6, 8, 9, 10, 12, 14, 15, 16, 18, 20, 21, 22, 24, 25, 26, 
27,28, 30, &c., are comf)osite numbers, each of which can be 
measured by two or more i^umbers greater than a unit. 

A prime factor of a number is a prime number that will 
measure it ; and all the prime factors of a number are all the 
prime numbers that will measure it ; thus, 3 is a prime factor 
of 15, and 3 and 5 are all the prime factors of 15. 

A component fattor of a number is a composite number that 
will measure it, and all the component factors of a number are 
all the composite numbers that will measure it ; thus, 4 is a 
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component factor of 24, and all the component factors of 24 
are 4, 6, 8, 12, and 24. 

All the different factors of a number are all the different 
prime and composite nambere thai will measure it; thii#, all 
the different faclors of 24 are 1, 2, 3, 4, 6, 8, 12, and 24. 

The aliquot parts of a number are all the numbers that 
will measure it; thus, the aliquot parts of 12 are 1, 2, 3, 4, 6, 
and 12. 

Every composite number is equal to the product of all its 
pritfie factors ; thus, all the prime factors of 30 are 1, 2, 3, 5 ; 
and 1 X 2 X 3 X 5 =5 30. 

All prime numbers, except 2 and 5, hav^ 1, 3, 7, or 9, in the 
place of units. 



ANAIiTSIS OF NUMBBRS AVD THBIR 

FACTORS. 

Art. 09. Every number is either a prime number, or it 
is a composite number. 

The number 1 is an original prime number, and is a factor 
or measure of every other number, and its corresponding fac» 
tor is the number itself. 

The number 2 is the only even prime number, because it is 
a factor of every second or eren number, and its corresponding 
factor must be the half of the number ; hence, we are surs 
that one half of the natural series of numbers are composite 
numbers. 

Whenever we divide an odd number by 2, there is always 
an odd 1 remaining; but if we <tivide ever so many even nun> 
bers by 2, there is not an odd 1 remaining; therefore,. th# 
sum of any number of even numbers is an even number ; so 
also is the sum of any even number of odd numbers, because 
the odd ones make an even number. Hence it follows that 
if 2, or any other number, is a factor of the sum of the re- 
mainders, it must be a factor of the sum of the numbers. 
Also, a factor of two numbers must be a factor of their sum, 
their difference, their product, or any multiple of either or 
both of them. 

It is evident that 2 is a ihctor of every secend number ; 3, 
of every third ; 4, of every fourth ; 6, of every fifth ; and so en. 

If we can -show that any factor will measure a number, 
except a certain number of figures on the right, whatever 
tile figures at the left of these mwy be ; and if we perceive 
that £18 factor will measure those right hand figures, then it 
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will follow, on the pTi|icip]e that a factor of all the particular 
numbers is a factor of their sum, that the factor in question is 
a factor of the number. 

Any. number may be considered as consistinff of as many 
numbers as there are figures in it ; that it is ful tens except 
the right hand figure ; that it is aU hundreds except the two 
right hand figures ; that it is all thousands except the three 
right hand figures ; therefore, if any factor of 10 measures the 
units, it must measure the number; if any factor of 100 
measures the tens and units, it must measure the number ; if 
any lactor of 1000 measures the hundreds, tens, and units, it 
must measure the number. 

If we examine every second or eren number of the natural 
series of numbers, we shall find that the unit figure of each 
is either 0, 2, 4, 6, or 8. As 2 is a measure of each of these 
figures, and also of 10, it follows, that 2 is a factor of erery 
number whose right hand figure is either 0, 2, 4, 6, or 8. 

If we examine the figures of every third number of the 
natural series of numbers, we shall find that the sum of those 
figures can be measured by 3; hence, 3 is a factor of every 
number the sum of whose ngures can be measured by 3* 

4 is a factor of 100 ; hence it follows, that 4 is a factor of 
every number whose two right hand figures can be measured 
by 4. 

-5 is also a factor of 100 ; hence it follows, that 5 is a factor 
of every number whose two right hand figures can be meas- 
ured by 5, or whose unit figure is either 0, or 5. 

6 is a factor of every number of which 2 and 3 are both 
factors. 

7 is a factor of every number whose right hand figure is 7, 
and whose left hand figures are any multiple of 7 ; as 147, 
217, 287, &c. 

7 is also a factor of every number whose two or three right 
hand figures can be measured by 7, and whose left hand 
figures are any multiple of those right hand figures ; as 2814, 
6321, 294147, &c. 

7 is a factor of every number whose two right hand figures 
are one third of the left hand figure or figures; as 301, 602, 
3010, S311, 3612, &c. 

7 is also a factor of every number less than 1000 whose 
left hand figure is one fifth of its two right hand figures ; as 
210, 315, 420, 525, 630, 735, 840, 945. 7 is also a factor 
of every number consisting of 4 figures whose two left hand 
figures are one fifth of its two right hand figures ; as 1050, 
1155, 1260, 1365, 1470, 1576, &c. 
^. 8* -i 
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S IB ft factor 9i 1000 ; benc« it is ■ fkctoi of every numlw 
whose three right hand figures can b« measured by 8; tbusi 
2936, in which 936 can be measured by 8. 

If the sum of th« figures in any numhei added horizoBially 
can be measured bv B> then S is a factor of the number. 

■' This may be sbown as follows : — If from aoy number ^ 
IDs we take au equal number of 9s, the same number of Is 
muat remain. Every figute in a number, except the right 
band figure, is a number of 10s, and if every figure, except 
the right haod figure, be divided by 9, there will remain the 
same number of units as the figure expresses ; hence, we may 
consider all the ligures in every number, including the units, 
as remainders after dividing by 9, and it has been shown 
that, if ihe divisor measures the sum of the remainders, it 
will measure the sum of the nambers." Thus the onm of the 
figures in 75&SI is 27, and as 97 can be measured by 9, it 
follows that 9 is a iactoi of 75681. 

10 is a factor of every number whose right band or unit 
figure is a cipbar. 

11 is a iactor of ersry namber of which the sum of tha 
figure^ in the odd yA&cas is equal to the sum of the figuiea in 
the even places, or diSer^ by a number which can be measured 
by 11. Thus, 926519, in which 9 + 54.2= 1-1-6 4<9; 
and 381909. in which 9 -f 9 -|~ 8 differs from -f- 1 -f- 3 I7 
S3, which can be nManiied by 11. 

13 is t factor of ev«y nurob« oi which 3 and 4 are both 
fectors. 

If any number can be measured by 3 and 11, then 33 
must be a factor of the number. 

If any number can be measured by 9 and 11, 99 must be a 
factor of the number. 

If any number whatever is a measure of any other namWi 
ibe quotient muat be a &cu» of the number mossured. 



Art> TO. In Art. 68, we have given a definition of 
prime and component factors; wo will now expla^ &a 

method of finding them. 

Suppose we wish to find all the prime factors of 100. It 
we divide 100 by the prime number 2, the quotient is 60. 
As 60 is not a prime number, wo divide 50 by the prime 
number 3; the quotient is 25. As 25 is not a prime num- 
ber, we divide 26 by the prirae number 5; the quotient is 
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6t wliich is also a prime numbeT. Hence, the prime factors 
of 100 are 1, 2, 2, 5, 6, and 1 X 2 X 2 X ^ X ^= 100. 
From the above illustration, we derive the following rule for 
finding all the prime factors of any composite number. 

Rule. Divide the given number by the least prime number 
that loiU measure it ; if the qiwtient' is a prime number, the 
divisor, quotient, and a unity are aU its prime factors* If 
the qvjotient is not a prime number, then divide this quotient 
by the least prime number that wHL measure it, and so con- 
tinue dividing until a quotient is obtained which is a prime 
number. The several divisors, last quotient, and a umt, are 
all its prime factors. 



1. What are the prime &ctars 
of 4, 6, 8, 10, and IS ? 



2. What are the prims &oton 
of 14, 15, 16, 18, and SO ? 



3. What are the prime factors of 84 ? 

Ans. 1, 2, 2, 3, 7. 

4. What are the prime factors of 144 ? 

Ans. 1, 2, 2, 2, 2, 3, 3. 

5. What are the prime factors of 500 ? 

Ans. 1, 2, 2, 5, 5, 5. 

6. What are the prime factors of 864 ? 

Ans. 1, 2, 2, 2, 2, 2, 3, 3, 3. 

7. What are the prime factors of 2310 ? 

Ans. 1, 2, 3, 5, 7, 11, 

8. What are the prime factors of 29925 ? 

Ans. 1, 3, 3, 5, 5, 7, 19. 

Art* 71* Suppose we wish to find all the different fac- 
tors of 36. We first resolve 36 into its prime factors, which 
are 1, 2, 2, 3, 3. We have before shown that every com- 
posite number is equal to the product of all its prime factors ; 
hence, it follows that the several products resulting from all 
the different combinations of 1, 2, 2, 3, 3, must be all the com- 
ponent factors of 36. These component factors, and all the 
different prime factors, must be all the difierent factors of 36. 
The different prime factors of 36 are 1, 2, 3. — 1 X 2 X 2 
= 4. — 1X2X3=6. — 1X3X3=9. — 1X2X2X3 
= 12. — 1X2X3X3=18. — 1X2X2X3X3 = 36. 
Hence, all the different factors of 36 are 1, 2, 3, 4, 6, 9, 12, 
18, 36. From the above illustration we derive the following 
rule for finding all the difierent factors of any composite 
number. 

Rule. First, find all the prime factors of the given num- 
ber. Then find the product of each different comMnaiion 
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vMeh can be made of the prime factort ; theee prmkiett an 
the different compvuent factort. The different prime factvrt 
ani the different component factort are all the different foe- 
tort of the number. 

If & eompooite number baa tmly two prima £icton greater than » 
unit, those niclore, together with a unit ajid the nvimber ilself, are all 
its diSereat fiiclon. 

1. What are dl the different! 3. What are itll the di^renl 
haUaeoti, 6, 8, 10, and 12! ItactoiB of 14, 16, 16, and SO < 

3. What are all the different factors of 48 ? 

■ Ans. 1, 2, 3, 4, 6, 8, 12, 16, 24, and 48. 

4. What are all the different factors of 100 ? 

Ans. 1, 2, 4, 5, 10, 20, 25, 50, "and 100. 

5. What are all the different factors of 360 ! 

Ans. 1, 2, 3, 4, 6, 6, S, 9, 10, 12, 15, 18, 20, 24, 30, 36, 
40, 45, 60, 72, 90, 120, 180, and 360. 
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ORBATKST COMMOIT FACTOR OR MBAS0RR 
OF ry^O OR MORR irVMBRRS. 

Art* 73* Suppose we wish to find the greatest common 
factor or measure of 675, 1125, and 3375. The prime fac- 
tors of 675 are 3, 3, 3, 5, 5. The prime factors of 1125 are 
3, 3, 5, 5, 5. The prime factors of 3375 are 3, 3, 3, 5, 5, & 

By examining the prime factors of each of the numbers, 
we find that the prime factors 3, 3, 5, 5, occur in each of 
ihem. We have showB, in Art. 71, that the product of any 
combination of the prime factors of a number is a measure 
of it ; hence, it is eriident that the product of all the commcm 
prime factors of two or more numbers must be their greatest 
common fistctor or measure. Therefore, 3x3x^X5 
=s225, the greatest common factor or measure of 675, 1125, 
and 3375. Hence the following rule for finding the greatest 
common £ftetor or measure of two or more numbers. 

Rule. Find aU the prime factors of each of the given numr 
hers. Then select thiie prime factors which are common to 
all of the numbers i and Jijid their prodtcct; this product wiU 
be their greatest common factor or measure. 

Jf the several numbers have no common prime factor greater than 
a unit J then a unit is their greatest common measure, Jf they hone 
only one common prime factor greater than a unit, this common factor 
is their greatest common measure. 

1. What is the greatest com-| 2. What is the greatest oom- 
mon fiictor of 8, 13, 16, and 20t } mon measure of 18, 24, 36, and 48! 

3. What is the greatest common meaaure of 612 and 540 ? 

Ans. 36. 

4. What is the greatest common measure of 1080 and 
1224 ? Ans. 72. 

5. What is the greatest common measure of 56, 280, and 
840 ? Ans. 56. 

6. What is the greatest common measure of 1326, 3094, 
and 4420 ? Ans. 442. 

Art. 74. The greatest common factor or measure of 
two numbers may also be found by the following rule. 

Rule. Divide the greater number by the less, then divide 
the divisor by the remainder ^ arid coTitinue dividing the pre- 
ceding divisor by the last remainder until nothing remains; 
the last divisor will be their greatest common measure. 

1. What is the greatest common measure of 36 and 96 ? 



36) 96 (2 The truth of this rule may be 

72 shown as follows : — Since 12 

— 7v Ai» t divides 24, it also divides 244- 

24)36(1 12^ or 36. Again, since 12 

"^ divides 24 and 36, it must also 

e.M.teo«^«.««-li) 24 (2 di^de 36 X 2 + 24, or 96. 

24 

2. What is the greatest common measure of 296 and 407? 

Ans. 37. 

3. What is the greatest common measure of 1825 and 
2555? Aas. 365. 

I«EAST COMMON MUIiTIPI^B OF TIVO OR 

MORB NUMBERS. 

Art* Tff« In Art. 68, we have defined the least common 
multiple of two or more numbers to be the least number that 
can be measured by each of them. The least common mul- 
tiple of two or more prime numbers, or of several numbers 
all of which are prime to each other, is, evidently, the product 
of all of them. 

Suppose we wish to find the least common multiple of the 
composite numbers 56, 280, and 840. The prime factors of 
66 are 2, 2, 2, 7. The prime factors of 280 are 2, 2, 2, 5, 7. 
The prime factors of 840 are 2, 2, 2, 3, 5, 7. 

By examining the prime factors of each of these numbers, 
we find the different prime factors are 2, 3, 5, and 7 ; also, 
that 2 occurs three times in each of the numbers ; 3, only 
once, and in one of the numbers only ; 5, once in each of 
two of the numbers ; and 7, once in each of the numbers. 

We have shown, in Art. 68, that the product of all the 
prime factors of any composite number is equal to the num- 
ber itself. We have now to show that the product of all the 
difierent prime factors of several composite numbers, using 
each factor, in finding the product, the greatest number of 
times it occurs in any of the given numbers, must be the least 
common multiple of those numbers. 

The product of all the different prime factors of several 
numbers, using each factor, in finding, the product, the great- 
est number of times it occurs in any of the given numbers, 
must include all the prime factors of each of them ; and we 
have shown, in Art. 70, that the product of all the prime fac- 
tors of any number can be measured by the product of any 
combination of those factors ; consequently, the product of 
aJJ the differeDt prime factors of seveiaV xxwicvbex^ tamsI be 



LEAST COBfMON MULTDPLB. 95 

their least common multiple. Tkeiefoxe, Sx^X^XSX 
5 X 7 s= 840, the least common multiple of 56, 280, and 8^. 
From the preceding illustration we derive the follofwing 
rule for finding the least common multiple of two or more 
numbers. 

Rule. Find aU the prime factors of each of the given 
numbers. TJien find the product of aU their different prime 
factors, vsing each factor the greater number of times it 
occurs in any of the given numbers; this product vnU be 
their least common midtipie, 

1. What is the least common I 2. What is the least common 
multiple of 4, 6, 8, and 12 1 \ multiple of 6, 8, 12, 16, and 24! 

3. What is the least common multiple of 5, 15, 36, and 
72? Ans. 380. 

4. What is -the least common multiple of 28, 35, 42, 70, 
and 77 ? Ans. 4620. 

5. What is the least common multiple of 2, 3, 4, 5, 6, 7, 
8, and 9 ? Ans. 2520. 

6. What is the least common multiple of 23, 46, 92, and 
374? Ans. 17204. 

7. What is the least common multiple of 5, 7, 11, 13, 17, 
and 19 ? Ans. 1616615. 

Art* 70* We may also find the least common multiple 
of two or more numbers by the following 

Rule. Write the numbers in a horizontal line ; divide them 
by the least prime number that will measure tioo or mere of 
them ; torite the quotients and undivided Tiu^nbers in a second 
horizontal line; divide the numbers in this second line in the 
same manner, and thus continue dividing until the quotients 
and undivided numbers are prime to each other. Find the 
product of the several divisors and numbers in the last hori* 
zontal line, this product vnU be the least common multiple. 

1. What is the least common multiple of 28, 35, 42, 70, 
and 77? 

OPSRJLTION. 

28, 35, 42, 70, 77 It may be observed that the several 

divisors and numbers in the last horizon- 



2 
6 

7 



14, 35, 21, 35, 77 tal line comprise all the different prime 

— factois of the given numbers ; hence the 

14, 7, 21, 7, 77 rule. 



2, 1, 3, 1, 11 
SxSX'J'xSxSX Il=s4ffi0, the least common mul" 
tipJe required. • 



QS'NOTATION Aim ITClBKATMfir OP TOLOAR FRACTIONS. 

FBACTION8. 

Art* 77* FRACTIONS, or fractional numbers, are tke ex- 
pressions or measures of the parts oi a unit, or integer. 

There are two kinds of fractions, viz., vulgar fractuHis, and 
decimal fractioua. 



VULGAR FRACTIONS. 

• 

Art. 78. A vulgar fraction is any number of the equal 
parts of a unit, or integer. 

When a unit, or any whole number, is divided into any 
number of equal parts, those parts are called fractions; and 
the number of parts into which it is divided always indicates 
the name of the parts, and their name is the ordinal numbtr 
of the number of parts. . 

Thus, if any whole number is divided into two equal 
parts, one of the parts is called 0410 half; if it is divided into 
three equal parts, one of the parts is called one third, two of 
them, two thirds ; if it is divided into four equal parts, one 
of the pffrts is called one fourth, two of them, tioo fourths, 
three of them, three fourtk»; if it is divided iato five equal 
parts, the parts are called fifths; if into ten equal parts, 
tenths : &c. 



NOTATION AND NUAffSRATION OT TUI^OAR 

FRACTIONS. 



• 



Art* 79. Notation of vulgar fractions is writing or 
expressing them by figures, and Numeration is the reading 
of those figures. 

A vulgar fraction is expressed by two numbers written 
one above the other, with a short line between them; thus, 

9 two . 3 thrM . 4 lour 
^ third! 7 T fourlbfl ) 7 fiftiu* 

The number below the line is called the denominator, because 
it indicates the name of the number of equal parts into which 
the unit, or integer, is supposed to be divided. 

The number above the line is called the numeraior, because 
it indicates the number of equal parts expressed by the frac- 
tion. 

The numerator and denominator are called the terms of the 
fraction. 

Suppose we wish to write the fraction fifteen twenty-fifths. 
We first write the numerator, or number of twenty-fifths, 
over a short line ; we then write the denominator^ or cardinal 



jka^^b^ of tWehtf'&fhif, xjtnAet it ; thu^ ff. ReUce t&e fid- 
l&itmg rule for wtitli^ vuigDrf fractions. 

ltt7L£^. WHte m num^ator, or number of parU, aver a 
Axu^t&iUy theft write the denominator ^ or earaintd number of 
the name of the penrfe tnto which thk tAm^ or integer is wup^ 
posed to he divided, under it, 

1. What fiffores inR e tyic aei d. Wiite the fractions twehra 
each fsi the trackioDB two fifths, I nineteenths, seventeen twenty- 
three MlVbnUlsJ dv^ 6i^tilfe, tfid^l A>tbrths, nineteen tluity-fifths, and 
aeyea ninths? I finrty-seven sixtieths; 

RuiA FOE SB4J»K€K VuLCk^ FRACTIONS. FsTst reod the 
nunt^aforf or nuifthet ^pmrtSr then read thie ordinal nmmher 
of the denonuTuUor, or name of those parts, 

1. Read f^ fiae^n» H,] 2. Bead the fractions ^, 
if, tf , and ii, I Hf . T?bWF, »nd tWUWt- 



II<I<U8TRATIO]r OF TUI^GAB. FRACTIOITS. . 

JtlfVl 89. The oi-^f&i Of fnietioits has heen sbown in 
dirision ; hehee, tfny fractioti riiay be viewed as an \inexe- 
ctited operation iiidiVisiori,thentilneratof being the diridend, 
a^ ^e denominator f&e' dlvisoi'. 

Ey^ety ftactioti e^r^s^es a qttotfent, and it is^ Ae only way 
w^ have Of expressing the quotient oif a less number dUvided 
by at greater ; thus, 3 -i* 4 si=a |'. 

Any wlfole liuriiber may be expressed in a ftactional form 
by writing the number itself for a numerator, and 1 for a 
dieiiiHBinalor ; the whole Biimber & is expressed in a frac- 
tional form ^us, 1^. 

There are six kinds of vulgar fractions, viz., propeTt am** 
proper, simple, compound, mixed, and complex, 

A proper fraction is a fraction- \those numerator is less 
than its denomfnatot; thtis, f is a proper fraction. 

An improper fraction is a fraction whose numerator is 
equd 10 or greater than its denominator ; i&us, f and f are ^ 
improper fractions. 

A siwi^ fraction is a single frttetron, m which them is but 
one niimomtor and one denotitinatoir. A simjde fraction may 
be either proper, or improper; thus, | and f are simple frac- 
tions. 

A compound fraction is a fraction of a fraction, or it is 
B^^M fractions connected by tli6 word of; thus, f of fi and 
f of ( of )^, ar^ cottipomid fracttens. 



98 BSDUCnpN OF VULQAR SftiCTtOlfa 

A mixed number is a fractional number composed of a 
whole number and a fraction ; thus, 15f is a mixed number. 

A complex fraction is a fractional number which has a 

fraction either in its numerator, or in its denominator, or in 

i 6 i 

both; thus, *•, =j, and 4^ are complex fractions. 



RBDUOTIOir OF TUI^GAB F&ACTIOlfS. 

Art* 81* Reduction of vulgar fractions is changing 
them from one form to another, to prepare them for the 
operations of addition, subtraction, multiplication, and divi- 
sion. 

TO SBDtrCB A FRACTION TO FTS LOWEST TERMS. 

Art* 8SI« When the numerator and denominator of a 
fraction are prime to each other, that is, when they have no 
common measure greater than a unit, the fraction is in its lowest 
terms. 

As the numerator of every fraction is some proportional 
part of its denominator, and since the size, or value of a frac- 
tion depends upon the proportional part Which the numerator 
is of its denominator, it follows thiat dividing both terms of 
any fraction by the same number does not alter the size or 
vafue of the fraction ; thus, if we divide both terms of the 
fraction -^ by 6, we obtain the quotient ^, 1 being the same 
proportional part of 2 that 6 is of 12. Hence the following rule 
for reducing a fraction to its lowest terms. 

Rule. Divide both terms of the fraction by their greatest 
common measure; the quotients wiU express the fraction in its 
lowest terms. 

. 1. Reduce |, f , ^, A. ^, 2. Reduce if, if, H» B» 
^, II, and ii, to their lowest U, f^, fj, aod fi, to their 
terms. lowest terms. 

3. Reduce ^49 to its lowest terms. Ans. f . 

4. Reduce -fl^ to its lowest terms. Ans. 4^-* 

5. Reduce |4lf ^ ^^ lowest terms. Ans. f . 

6. Reduce i||^ to its lowest terms. Ans. H. 

TO CHANGE AN IMPROPER FRACTION TO A WHOLE OR MIXED 

NX7MBEB. 

Art* 83* As the denominator of a fraction always ex- 
presses the number of parts which make a unit, there most 



iosmrcTieN op yuloar fraotioi«8. m 

be as many units in any improper finacdon as the denomi- 
nator is contained times in the numerator. Hence, the follow- 
ing rule for reducii^ an improper fraction to a whole or mixed 
number. 

BuL£. Divide the numeraior by the denominator; the guth 
tient wiU he the whole or mixed number. 

\. Change J^, ^, ^, ^A 2. Change V» V. «. ». 
^, 4^, and V-» to whole or U|, and -V^, to whole or mixed 
mixed numbers. | numbers. 

3. Change ^^ to a whole or mixed number. 

Ans. 25/^. 

4. Change -M^}^ to a whole or mixed number. 

Ans. 1265f|. 
6, Change ^ m ^ ft to a whole or mixed number. 

Ans. 7065. 

TO CHANGE A MIXED NUHBER TO Alf XMPBOPSa FRACTION. 

Art. 84« Since multiplying any whole number by the 
denominator of any fraction reduces the whole number to 
fractional parts of the same kind with those ejgpressed by die 
denominator, we have the following rule. 

Rule. Multiply the whole number by the denominator of 
tJie fraction; add the numerator to the product, and write the 
sum over the denominator. 



1. Change 3^,4^,5},% 
7f , and 8^, to improper frac- 
tions. 



2. Change 9f, lOf, 11|, 
12f , 16f , and 20|, to improper 
fractions. 



3. Change 25^ to an improper fraction. Ans. ^ff-. 

4. Change 1265f| to an improper fraction. 

5. Change 7065 to an improper fraction whose denomina- 
or shall be 45. Ans. an|a6 , 

TO, REDUCE A COMPOUND FRACTION TO A SIMPLE FRACTION. 

Art* 85. Let it be required to reduce the compound 
fraction | of | to a simple fraction. 4- of ^ is 3^, and ^ of ^ is 
^, and f of f is three times ^, which is ^s=(. 

If the above anstlysis and results be carefully examined, it 
will be seen ^t ^ is obtained bjr multiplyinc^ ^ by ^, thus, 
^Xi = 2V* '^^^ second result is obtained by multiplying 



1 hf i, ^t, i X^w A- f^^ ^ foul ciTAivat, M, 4« 9^ 

t|u»ed by multiply ii^ | by |, thns, :| X f ^*»^J??!»i. 

Hence \ye have tUe ^Uawi^ jnile for f^imciDg nCQiniKHwl 

fraction to a simple fraction. 

RuxiB. Find tfifi pTqdv^t,ofQU tAp nftn^er^^' for a fiew 
7iumerator, arid of all the denovmuUoirf for a new ientnmmr 
tor; then reduce this new fraction to its lowest terms. 

If any part of the compound fraction be a/v^hole or ptibed 
number, it must be reduced to an improper fraction. 

All equal numerators and denommators may be cancetled, 
that is crossed, and iiot used as ffictors ; the simple fraction 
will thus 1)9 obtained in its lowest terms, and the operation 
yery much shortQpe^« 

hiLirsTiiATioN. f of f of f is reduced to a simple fraction 

thus,jXjx| = g. 

If any numerator and denominator have a common meas- 
ure, divide them both by this common measure, and use the 
quotients as factors. 

Illustration. ^oiH^i'yB rednced to a sim{de fnction 

thus ix^X^=^ 
1 3 



1. Reduce ^ of f , § of f , \ 
of {-, and f of -j^, to simple 
jSmctioDs. 



2. Bedacie|ofi,|oft,| 
of }, and f of \^, to simple 
fractions. 



3. Reduce | of f of -J^ to a simple fraction. 

Ans. .rt^=fJJ. 

4. Reduce ^ of H of ^ of 30 to a simple fraction. 

„ . Ans. f||»«=J^=2Tft.. 

a. Reduce ^ of f of ^ of 12^ to a simple fraction. , 

Aus. a^ i«. 



TO CHANGE ANT GIVEN FRACTION TO AN EQUIVALENT FRACTION 
WHICH SHALL HAVE ANT R^QUIRBD DENOMlff ATOR. 

Art* 8S« Let it be required to change the fraction ^ to 
an ec^oivalent fmction whose denominator shall be 8. 

It IS plain that there will be f as many eighths as there are 
fifths, because eighths are only ^ as large as fifths. 8 tjmes 

% are ^ss-^, the number of eigMis required. Hence the 

following rule. 



SSDVCnON OP VULGAR FRACTIONtl lOl 

RuLB. Multiply the 7mmerai&r of the given JreOjitm If 
the required denamiTuUor; then divide the product hv the m* 
nominator of the given fnetion; the quotient will be the 
numerator of the required denominator. 

2. Change | and f to 

twelfths. 



1. Change ^ and f to 
eighths. 

3. Change ^ and ^ to 



4. Change \ and -^ to 



eighteenths. | twenty-fourths. 

5. Change' ^ to a fraction whose denominator is 45. 

40 

6. Change ^ of a sUUiog to twelfths of a shilling. 

'^12 — i§^ 

7. Change4<^a pound to MeBtiedks of apoond. 

TO REDUCE A COMPLEX FRACTION TO A SIHPLB FRACTIOll. 

Art« 86* Let it be required to reduce 2 to a simple 

fraction. If we multiply both terms of any fraction by die 
same number, the size or vdkie of the fraction is not altered. 

Multiplying both terms of the fraction in the numerator by 
the denominator of the other, thus, 1 X ^^H** ^^ find that 
!> = ^. Multiplying both terms of the fraction in the de- 
nominator by the denominator of the other, thus, f X 4=:}§, 
we find that ^=^. As the new fractions have the same 
denominator, it is plain that the numerators will express the 
required simple fraction ; thus, ^4=-^< Hence we have the 
following rule. 

RiTLE. If the numerator and denominator he whole or 
mixed numbers^ reduce them to improper fraxitiomi. 

Then miultiply the numerator of each fraction h^ the dc' 
nominator of the other; the phduet uriU exp/ren the requiftd 
simple fraction. 

1. Reduce ^ to a simple 2* Reduce ^ to a nnq^e 



fraction. 

6* 



fraction. 



3. Reduce -1 to a simple fraction. Ana. f. '* 

12 
9* 



m9 McpqcTioQi or nn>cu# Vj^qhons. 

4: Reduce ^ to a simi^ fritction. Am. H- 

6. Beduce ^^ to a simple fraction. Aijs. ■^. 

TO OHAMOB rRAcnoKS HATINa DIFrE^HT BBNCailNATOBa TO 
E^UITALENT REACTIONS HATIHO A COKHON DSNOHIMATOK. 

Art. 87. li«t it ^ loq^ired to change f , ^ wd |, to 
equi Talent fractious which shall hBTe a comnym deoontinator. 

If we multiply die namemtoi and aenomktator of e&cb of 
ihesf fractioDB by the same numbers, the Talue of each fne- 
tion will not be Ranged, because the ntuneratoi of each will 
still be Uie aame j/mp^nimud pHt «C tt* AeaoniBatfw as 
befiwe. 

Ktlltiplying both terms of the fraction { by the denomina- 
tors of the other tffOi we Iww l^iii^^-^* ' 

UiJtiplyiag ^^ terms of the fraction ( by the denomina- 
tors jpf the other two, we hare txt>Sf IiWr- 



Multiplying both terms of the traction {.by the denomina- 
of Ae other two, We have f ^f^SH^- 
herefore, the fraction|S 4, J, ana J^, changed t° equiva- 
lent fraction^ having a conUQOh deno&inatoi, are -^tf^, -f^ 



ton (A Ac other two. We have f ^f^SH^- 

Therefore, the fraction^ }, |, and i., ' 
ent ftactiong, having a conr ' — 

Flow the ii^re iUvatrntica W? dnnve tb/t follwrwg mlfr 

Rule, Reduce all compound and complex fi-aetiopj to 
timplejractions, and each fraction to its lowest terms. 

Miiltiply each numerator by aU the dmmninaton except 
its oion, for a new numerator ; then find /he product of aS 
the deTimninatoTs, for a common denominator, and ynite it 
vnder each new numerator. 



1. Change f and ^ to I Q. Change f aod t M 
fguwsileint fractlpns basing ft eguitalenl fractions Iwvii^ a 
common deQQiQiDtlfoT- [coiopmiJ denonuoKtor- 

3. CJwngie f (tf f , and -A, to eqalraleDt fractions which 
abaU Vv« a aoniBOB deno«n&tor. Ana. gf, and ff . 

4. Change ^, -^i and ti, to fractions pf equal Tolue 

wUch eba& h»ve a common d^nMninator. 

, „, . Ans.HU.H»».'»'d|«#. 

o. Change ^, ^, ^^, and if, to equivalent fractions 
wlfjph ifl^I have a conuwB d«P«(niiiator. 

An».tt«.«»,'m.">dJiJ. 



9fSWC7?9^ QF VUV04R rf^TUX^ ItK^ 



TO FRACTIONS OF EQUAL YALUB WHICH SHALL HAYS THS 
LEAST COMXOir 



AWt* S9f |t is obvious that the product of all the 
denominators of several fractions is a common multiple or 
€b|io«gan»toir of all of (hesit aa^ it m also obvious that their 
least epGQ^Qon muUiple la^^tbe their h^^ conuoon dammimr 
ator. Hence, the following role. 

{LvLE. Jlfidfice ffU compound and complex fractions to 
simple ones, and eacA/rafiti(m to Us lowest term$- 

Pi2fd t^ itiofit Qonm^ multiple of all the given denomim^ 
tors, which jviU ^ the fe^ commp^ denominaUnr, 

Then dipic^ the Uasi' common dtTiominator by each given 
deTuymmatoTy and multiply each quotient by its given numert^ 
tor; the several prodvAs vnUde the sevend new numerators. 

1. Change §, f , au^ |, to I 2. Ch^pge |, ^, and A, 



equivalent fractions having 
iike luM Qom^moA denomina^ 
tor. 



to fractions of equal value 
h»vHig the least {Mtomta de- 
nominator. 



.3. Change ^1 f , and ^» to fractions of equal value hBTis^ 
the least common denominator. Ans. .}f , }{, and f|. 

4. Cbaage f of f , and r^L to eqpandent £nictioB8 haviiif 

Iv 

&fi least common denoipunator. Ans. H and if. 

Si 

5. Change -^, f of |^, and —, to fractions of equal valtUB 

which shall have the }east common denominator. 

Ans. ^, 1^, and ^. 

90 BBDtrCB T^ VRAO«K»r 09 AilY mOSBE DBlCOMIirATIOX OV 
MONET, WEIGHT OB MEASUBB, TO THB FBACTION OF ART 
LOWEB SEIfOMmATIQlf, OF EQUAL Y4LnB. 

4^vt« ^89* Let it be required to reduce f of a dollar to 
the frac^ph of a ce^t. 

A cent is 100 times less valuable than a dollar ; hence it 
follows th^t the fr^tion of a qw^ equal in value to any 
given fractipp of a dollar, must be 100 times greater than the 
fraction of a dollar. As the sia^e pr value of a fraction 
depends upon the proportional part which the numerator is 
of the denominator, it follows tl^^it \i w? pako the nji^er^tor 
100 times greater, the fraction becomes 100 times greater ; 
thus, $|xioo-jL^-i|ii of a cent. 



lot BEDtJOTION OF VULGAR FRACTIONS. 

From the aboTe illustration we deduce the following nile. 

Rule. Multiply the numerator of the given fraction by 
thai nuTnher of the lower denomination which is. eqtud to a 
unit of the higher , and urrite the product over its denoininator. 



1. Reduce ^ of a pound to 
the fraction of a shilling. 



2. Reduce f of a shilling 
to the fraction of a penny. 



3. Reduce j- of a ton to the fraction of a pound. 

Ans. i 6g8Q of a lb. 

4. Reduce fj- of an acre to the fraction of a rod. 

Ans. J4f^= A^ of a rod. 

5. Reduce } of an hour to the fraction of a minute. 

Ans. if^ssAjt of a min. 

TO CHANGS THE FRACTION OF ANT LOWER DENOMINATION OF 
, MONEY, WEIGHT OF MSAStTRE, TO THE. FRACTION OF ANT 

HIGHER DENOMINATION, OF EQUAL YALTJEI 

. . ■ • 

Art* 90* Let it be required to change ^f^ of a cent to 
the fraction of dollar. 

A dollar being 100 times greater in value than a cent, the 
fraction of a dollar, equal in value to any given fraction of a 
cent, must be 100 times less than the fraction of a cent. As 
the size or value of a fraction depends upon the proportional 
part which the numerator is of the denominator, if we make 
the denominator 100 times greater, the fraction becomes 100 
times less; thus,/^-{^"f^s=:f of a dollar. Hence we 
derive the following 

RuXiE. Multiply the denominator of the given fraction by 
that number of the lower denomination which is equal to a 
unit of the higher, and torite the product under the numerot 
tor. 

1. Change ^ of a shilling 1 2. Change Ap- of a penny 
to the fraction of a pound. | to the fraction of a shiBing. 

3. Change A sggQ of a pound to a fraction of a ton. 

Ans. J of a ton. 

4. Change *4^ of a. rod to the fraction of an acre. 

Atis. "H- of an acre. 

5. Change ^ of a minute to the fraction of an hour. 

Ans. J of an hour. 

6. Change |- of a pound to the friaction of a cwt. 

. Ans. ji^^ of a cwt. 



TO REDUCB Al^ AQflW 4S 4XmFOVm> QVAHTmr to VBS F&AO 
mQ}XAL PABT OF AlHT 0T9ER SIMPLE OS COMPOUNI) QUAMTITT 
OF A I4XS KDID. 

Art* 91 • Suj^se we wish to expres9 what part 7 
incRes is of 9 inches. 

As every fraction express^ the part which its aameiator 
is of its denominator, we have only to write the number 
which the question requires to he made the fractional part 
of the other for the numerator of a fraction, and the other for 
the denominator ; the iraction thus formed will express the 
fractional part required. Thep writing 7 inches for the 
mimerator of a fraction, and 9 inches for the denominator, 
thus i, we find that 7 inches is 7 oinths of 9 inches. 

Again ; suppose we wish to reduce 13s. 4d. to the firac- 
iional past of £1. 

13s. 4d. are equal to 160 pence. £1 is equal to 240 pence.' 
Writing 160 pence for liie numerator of a fraction, and 240 
pence iot the denominate, thus, j|g i f, we find that 13i. 
4d. is 160 two hundred fortieths, or 2 thirds, of £1.. From 
diese illustrations we derinre the ifdlowing 

Rule. Seduce the given quantities to the hweai denamneir 
tion in either of them; then write the nvanber tehieh the queS' 
tion requires to be made the fractional part of the other for 
the numerator of a fraction^ a^d the other number for the 
denominator j(.the fraction thusfcynmd tpUl express the required 
part. 

1. EedueBlSo6QtsBnd6n& 
IP the firaotioii oi a doyar. 

3. What fiwstknal p»t of 1 
yard is 1 foot 9 inches ? 



S. iMace 4s. 6d. to the fiae- 
lion.of adoUir. 

4. What fraotional jnit of 5 
acres is 3 aopes 3 roodsf 



6. Seduce 7 oz. 4 pwts. to ^e fraction of a pound. 

Ans. f of a pound. 

6. What fractional part of a cwt. are 3 qrs. 14 lbs. ? 

Ana. ^ of a cwt. 

7. Bed^ice 6 ^r. 26 rds. 3 yik. fi ft. to the fraction of a 
mile. Ans. ^ of a mile. 

8. What fractional part of ap pc^e are 1 rood and SO 
rods ? ^ Ans. -f^ of an acre. 

9. Beduce 3 hhds. 31 gals. 2 gt9. to the fraction of a ton. 

Ans. { of a ton. 

10. Wh&t fractional p^ of a uwn^ we 3 w. 1 d. 8 h. 
36g^.7 Ans. ^ of a month. 
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11. What fractional part of 10 dollars is $6.47 ? 

Ans. -f^jy of 10 dollars. 

12. What fractional part of £5. 16s. is 18s. 6d. ? 

Ans. ^ of £5. 16s. 

13. What fractional part of 15 acres is 24 acres 3 roods ? 

Ans. ^J of 15 acres. 

14. What fractional jpart of 12^ cwt. is 7 cwt. 3 qrs. 14 lbs. ? 

Ans. fi of 12 cwt. 

15. What fractional part of 25 m. 5 fur. is 17 m. 3 fur. 
20 rods ? Ans. m of 25 m. 5 fur. 

TO REDUCE THE FRACTION OF ANY HIGHER DENOMINATION OP 
MONEY, WEIGHT, OR MEASURE, TO ITS VALUE IN WHOLE 
NUMBERS OF LOWER DENOMINATIONS. 

Art* 93* Suppose we wish to find the value of f of £1. 
in shillings and pence. 

§ of a pound is equal to 20 times as great a fraction of a 
shilling, or ^ of a shilling, and ^ of a. shilling is equal to 
13^ shillings. 

Again, ^ of a shilling is equal to 12 times as great a frac- 
tion, of a penny, or J^ of a penny, and -^ of a penny is equsd 
to 4 pence. We have thus found that f of £1. is equal to 
13s. 4d. Hence the following 

Rule. Reduce the given fraction to a fraction of the next 
lower denomination by mvltiplying its numerator by thai 
number' of the lower denomination which is equal to a unit of 
the higher i and write the prodv>ct over the denominator ; if 
this product be an improper fraction^ reduce it to a whale oi 
mixed number by dividing the numerator by the denominator. 
If the quotient be a mixed number <t reduce the frajctional part 
to a fraction of the next lower denomination^ as before^ and 
thus proceed through all the lower defwminations ; the several 
quotients unU express the value of the given fraction in the 
lower denominations. 



1. Reduce |- of a dollar to 
its value in cents and mills. 

3. What is the length of 
•^ of a yard, in feet and 
inches ? 



2. Reduce |< of a dollar to 
its value in shillings and 
pence. 

4. What number of roods 
and rods in f of an acre ? 



5. Reduce ^ of a lb. troy to its value in lower denomina- 
tions. Ans. 7 oz. 4 pwts. 

6. In J of a cwt., how many quarters and pounds ? 

Ans. 3 qrs. 14 lbs. 
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7. Beduce ^ of a mile ta its Tslue in wiiole mmben of 
lower denominations. Ans. 6 fnr. 26 rds. 3 yds. 2 ft. 
S. In -^ of an acre, how many roods and rods ? 

AnSk 1 rood 30 rods* 

9. Reduce i oi a, ton of wine to its value in whole num* 
bers of lower denominations^ Ans. 3 hhds. 31 gals. 2 qte. 

10. In ^ of a month, how many weeks, days, hours, and 
minutes 1 Ans. 3 w. 1 d. 9 h. 36 m. 

11. What is the value of ^ of a £. in shillings, pence, and 
farthings ? Ans. Ids. 6d. 2}qr8. ^ 

12. what is the value of f of a lb. avoirdupois, in ounces 
and drams ? Ans. 10 oz. 10} drs. 

13. What is the value of j- of a ewt., in quarters, poundSf 
ounces,- and drams ? Ans. 3 qrs. 3 lbs. 1 oz. 12| drs. 

14. What is the value of f of a mile, in furlongs, rods, 
yards, feet, and inches ? 

Ans. 4 fur. 22 rds. 4 yds. 2 ft If in. 



ADDITION OF TUIiGAR FRACTIOlfS* 

Art* 93. Addition of vulgar fractions is the method of 
finding the sum of two or more fractional numbers or quan- 
tities. 

Suppose we wish to find the sum of •^, ^^ and ^, of a 

yard. 

When fractions have a common denominator, and are of 
the same denomination, we can find the sum of them by 
adding the numerators and writing their sum over the com- 
mon denominator ; thus, ^-f-if^4"iV^=='fi=^H y&i^d^ 

When fractions have not a conmion denominator, they 
must be changed to fractions having a common denominator 
before we can add them. 

When fractions are of difierent denominations, they must 
either be reduced to the same denomination, or to their value 
in whole numbers of lower denominations, before they can 
be added. 

Compound and complex fractions must be reduced to sim- 
ple fractions. Mixed numbers may either be reduced to 
improper fractions, or the whole numbers and fractional parts 
may be added separately. 

From the preceding remarks we derive the following 

Rule. Beduce compound and covrtpUx frcLctiom to gimpU 
frajctionsy mixed numbers to improper fractums, fractions of 



lOB jomrmm of Vbw*r wejicrtom: 

.ttfatwtf Ai tei Wft ta fetW l»«te jftrttf, MtttOl vf them fit tMr 
lowetl tenrii: 

If the fraettom kat»d^'»m« StitMittnaton. t^^getkim 
to firaetioHt /uKiiig tAt l^tt common denominator, then add 
the tmmeraton OfM 9rttit ihatf ifcrt over the common denoiH- 
inator. If the rtiidt be'ait intpropet ff^^on, reduce it Art 
wAofe or mixed Hamier. 

2. What is the mm of f 
andf T 



1. What is the turn of ) 
andjl 

3. What is the sum of 3^ 
and^ 

S. What is the sum of j^ of 
If and f Of 8" 



What is the sum of 9f 
and 12f 1 

6. What is the sum. of J of 
a pound and f of a shilling ! 



7. What is the sum of f J ef |, and 9J ? Ans. 10^ 

8. What is the sum off, i, i, and '^? Ans. l^iJi. 

9. WhatistbeamoiiRtef tofil'U'<l^ofH^ 

Ans. ^. 

10. What is the sum of If, Sf, ^, 4f, and 6^1 

Ans. 16A- 

11. What is the amouot of H-, ^ and ^? 

Ana.StJ. 

12. What is the sum of f of a dollar, } of a cent, and ^ tS( 
amillT 

Ans. 13 cts. 2f mills. 

13. What is the smn off ofa pound and f ofa shilling? 

Ana. 8a. Od. 3^qrs. 
H. What is the sum of f of a nlile and i^ of a furlong ? 

Ans, 6 fuv. 28 rods. 
IS. What is the amount of ^ of a week, ^ of h day, ^ of 
an hour, and j of a minute t 

Ans. 2 days 3 horns 30 min. 45 sec. 
IQ, What is the sum of f , i of 4^, and ^ of 6f ? 

Ans^ 3JJIJ. 

17. What is the amount of k ot i, i of 5^, 409|, and 
819| ? Ans. 1233. 

18. What is the sum of f of 18^ and « of 4 of 16^^' 

Xns. I7;ftiytfr. 

1ft. What is the sum of J of a ton, | of a cwt.,^ of a qr., 
and { of a lb. ? Ans. 16 cwt. 3 ots. 2 lbs. 14 oz. 

20. A trader purchased 4 pieces of silk; the first meas- 
ured 35J yds. 1 die second, 36^ yds. ; the third, 37^ yds. ; 
and the fourth, 38| yds. W^t number of yards did he 
jmrcbuBe f Ana. 148 yards. 



Art« M. SabtmctiOn of ndgar ftaetioiis is the method 
of finding the difierenee between any two fractional mlmlten 
ot quantities. 

When two firaeticnid have a coimnon denominator, and aM 
of the siame denomin&iMm, we can find th^ir diflference by 
taking the less numeraSdr from the greater, and Writing theff 
difiefrence over the common denominator ; thus, the difference 
bdtween f of a yard amd f of a yard is f or ^ (^ a yard< 

When the two fractions have not a common denominator, 
ibn^y must be reduced to a common dendhiinator before sub^ 
ttaction can be perfonned. 

When the two fractions are of cttfiSsrent denominations, thev 
must either be reduted to the sailie denomination, oi to theif 
vakie in whole numbers of lower denominations. 

Compound and complex fractions must be reduced to sim^ 
pie fractions. Mixed numbei^ may be reduced to improper' 
fhictions, or the fractional parts aflod wiiole numbers may be 
subtracted separately. Henoe the following 

RiTLE. Reduce compound emd compUz fractions to dmpHe 
fractioTtSi mixed numbers to irnproper fractionst fractions of 
different denomiTiations to the same^ and both of them to their 
lowest terms. 

If the two fractioTis have ^different denominators^ thange 
them' to fractions having the least common denominator, then 
subtract the less numerator from the greater^ and write the 
remainder over the common denomtnaitor. 



2. What is the difference 
between f and f ? 

4. What is the difference 
between ^ and ^ ? 

6. What is the difference 
between f of ^ and f of J ? 

8. What is the difference 
between 15^ lbs. and 21f lbs. ? 



I. What is the diflerence 
between ^ and ^ ? 

3. What is the difference 
between f and {- ? 

6. What is the difference 
between f of f and { of | ? 

7. What is the difference 
between 12| yards and 15i 
yards ? 

9. What is the difference between 4^ and If ? 

Ans. 2X. 

10. What is the difierenee betwe^ ^ of 2j. and ^ of^lf ? 

Ans. iJ. 

II. What is the difierenee between d| and f of 6^1 

Ans. 7-1^. 
ISL What is the difierenee between 4&^ and 36^1 

10 kcA.^;^* 
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MVXTIPIiICATIOK of TVIiOAB FRACTIONS* 

TO MULTIPLY ▲ FRACTION BY A WHOLE NUMBER. 

Art* 09* To multiply a fraction by a whole number is 
to repeat the size or value of the fraction as many times 
as there are units iii the multiplier or whole number. 

The size or value of every fraction depends upon the 
proportion which its numerator bears to its denominator. 
The denominator of a fraction not only expresses the num- 
ber of parts into which a unit or integer is supposed to 
be divided, but it also indicates the size of those parts. As 
the numerator indicates the number of parts expressed by the 
fraction, if the numerator be made any number of times 
greater, while the denominator remains the same, the fraction 
is made the same number of times greater. 

If the denominator be made any number of times smaller, 
while the numerator remains the same, the fraction is made 
the same number of times greater. 

Let it be required to multiply ^ by 3. Multiplying the 
numerator, 4 fifteenths, by 3, the product is 12 fifteenths, 
which we write over the denominator, thus : -^^sssi^^zssz^. 
Dividing the denominator, 15 fifteenths, by 3, the quotient is 
5 fifths, which we write under the numerator, thus : -^^3 = 
^, as above. 

From the above remarks and illustration we deduce the 
following rules for multiplying a fraction by a whole number. 

EuLE I. MuUiply the nttmerator by the whole nvmber^ aiid 
write the product over the denominator. 

SuLE II. Divide the denomhiator by the whole number y and 
write the quotient under the numerator. 

If the given fraction be compound or complex, reduce it to a simple 
fraction. Mixed numbers may be reduced to improper fractions^ and 
then multiplied, or the whole number and fraction may be multiplied 
separately. 



1. If f of a yard of cloth 
will make 1 vest, how many 
yards will make 4 vests ? 

3. ''If 1 yard of silk be worth 
f of a dollar, what are 8 yards 
worth? 



2. If 1 pound of tea be 
worth f of a dollar, how many 
dollars are 6 pounds worth ? 

4. Suppose f of a yard of 
silk will make a bonnet, how 
much will make 9 bonnets ? 



6. What will be the product of f of f multiplied by 12? 

Ans. 7^. 

6, What will be the product of f J multiplied by 32 ? 

Ans. 18J. 

7. What will be the product of 125J^ multiplied by 26 » 
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TO MtTLTtPLY A WHOX.B NUMBBB BT A FBACTION. 

Art* 96* To multiply a whole number by a fraction 
is to find such a part or parts of the whole number* for a 
product, as the fraction indicates. 

. To multiply any whole number by J, we find one half of 
the number for the product ; to multiply any whole number 
by f , we find three fourths of the number for the product. 

Suppose we wish to multiply 24 by J. If we multiply 24 
by the numerator, 5, the product is 120 ; if we divide 120 by 
the denominator, 8, the quotient is 15, which is 5 eighths of 
24. Again, if we divide 24 by the denominator, 8, the 
quotient is 8; if we multiply 3 by the numerator, 5, the 
product js 15, which is 5 eighths of 24. 

The reason why these two operations produce the same 
result is, that 1 eighth of 5 times any given number is equal 
to 5 times 1 eighth of the same number. Hence we derive 
the following rules for multiplying a whole number by a 
fraction. 

Rule I. Multiply the whole number by the numerator of 
the fraction, and divide the product by the denominator. 

Rule II. Divide the whole number by the denominator of 
thefractton^ and multiply the quotient by the numerator. 



1. If a quire of paper is 
worth 24 cents, what is | of 
a quire worth ? 

3. If you multiply 50 by 
f , what will be the product ? 

5. If a yard of silk is 
worth 56 cents, what will be 
the value of J'bf a yard ? 

7. If 63 be multiplied by 
J, what will be the product ? 



2. If linen is worth 40 
cents a yard, what is f of a 
yard worth ? 

4. If 60 be multiplied by 
f , what will be the product ? 

6. If an acre of land b 
worth 30 dollars, what is the 
value of -j^ij of an acre ? 

8. What will be the pro- 
duct of 144 multiplied by -^ ? 



9. What will be the product if 1728 be multiplied 
by iJ ? Ans. 612. 

10. If a ton of hay is worth 16 dollars, what is f of ^ of 
a ton worth ? Ans. 9-| dollars. 

11. What will be the product if 3456 be multiplied by | 

of^? Ans. 2527f 

5 



1^ wjhijn^ATJpN w wuM/i. FB^nom- 

Jljet. 917 • To multiply a fraction by a fraction ia io find 
svieh n part or parts of any give^n fraction as is indicati^d ly 
the fikctional multiplier. 

Let it be required to multuJly f- by f . 

One fourth of ^ is ^, which is obtained by multiplyjLQg 
the denominator of the multiplicand by the denomiAatpr of 
the multiplier; thus, tx4«!^' Three fourths of ^ is 3 
tiiQes ^, or H, which is obtained by multiplying the numer- 
ator of the multiplicaod by the numerator ot ^he multiplier; 
thu8,^X3-j|=*. 

From the preceding illustration we derive the following 
rule for multiplying a fractipa by a fraction. 

HuLE. Reduce compound and complex fraetums to simjde 
fractioTis, and mixed numbers to improper fractions. 

Multiply the numerator of the m:tdtiplicand by the numerO' 
tor of the multiplier for the numerator of the product, and 
the denominator of the multiplicand by the denommator of 
the multiplier for the denoTtdnator. of the produfit. 



1. What is ^ of j> of a dol- 
lar? 

3. Whai is the product of 
^ multiplied by J ? 

5. What is f of } of an 
orange ? 

7. What is the product of 
f multiplied by f ? 

9. A merchant bought f 
of a ship, and sold j- of f of 
f of what he purchased; what 
part of the whole ship did he 
sell ? 



5. Whatis^off ofad<a- 
iar? 

4 What is the prodttct ^ I 

multiplied by | ? 

6. What is f of t of a 
melon? 

8. What is the product of 
4- multiplied by f ? 

10. A manufacturer owned 
^ of a flour mill, and has 
sold f of what he owned; 
what part of the whole mill 
did he sell ? 



11. If a yard of silk is worth { of a dollar, what is ^ of a 
yard worth ? Ans. X of a dollar. 

12. If corn is worth | of a dollar a bushel, what will | of 
a bushel cost ? Ans. -J^ of a dollar. 

13. When sugar is worth 8| dollars a cwt., what is the 
value of J of f of a cwt. ? Ans. 3^ dollars. 

14. If a yard of broadcloth is worth 3( dollars, what will 
1^1 yards cost ? Ans. 61^ dollars. 



mV£»ON OF VULGAR FRACTIONS. 
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BITISIOir OF Tri«GAR FRACTIONS. 

/ TO DinPB A FSACTION BT A WHOLB NiniBXB. 

Art. 98« To divide a fraction by a whole number is to 
find such a part of the fraction as is indicated by the whole 
number, or it is to find what part of one time the fraction 
will contain the whole number. 

The operations in dividing a fraction by a whole number 
must be the reverse of those in multiplying a fraction by 
a whole number ; hence it follows that as many times as the 
numerator is made smaller, while the denominator remains 
the same, so many times is the fraction made smaller; 
also, that as many times as the denominator is made greater, 
while the numerator remains the same, so many times is the 
fraction made smaller, because the number of parts in the 
denominator haying been made any niunber of times greater^ 
each of the parts is the same number ci times snudler. 

Let it be required to divide the fraction <! by the whole 
number 3; that is, to find one third of f, or to find what part 
of 1 time the fraction f will contain the whole number 3. 

One third of I is ^y which is obtained by dividing the 
numerator of the fraction f by the whole number 3; thus, 
f "^ ® "1^. The same result may be obtained by multiplying 
the dencMninator of the fraction f by the whole number 3 ; 

thus, ^x3=A=i- 

From the above illustration we derive the following rules 
for dividing a fraction by a whole number. 

Rule I. Diinde the mmrierator by the v>hole mmbery and 
vyriie the quotient over the djenominaxor, 

EuLE n. Midtiply tht deiwndnator hy the whole number^ 
and write the prodtict under the numerator. 



1. If f of a bushel of 
apples be equally divided 
among 3 boys, what part of a 
bushel will each boy receive ? 

3. If ff be divided by 5, 
what will be the quotient ? 

5. If J of a yard of silk 
be cut into 7 pieces of equal 
length, what will be the length 
of each piece ?, 

7. What part of 1 time is 
9 contained in 4 ? 

JO* 



2. If f a dollar be equally 
divided among 4 ^irls, what 
part of a dollar will each of 
them receive ? 

4. If Jf be divided by 6, 
what will be the quotient ? 

6. If f of a dollar be 
equally divided among 8 
boys, what part of a dollar 
will each *of them receive 1 

8. What part of 1 time is 
11 contained in |? 



^ ^ii&. 



U4 myfmm «r ^m^^f^ fm*&mf»^ 

9. If yp^ buY? l4)f a fc)p jpf Itfiy:* luad diaUrjlwte it equally 
among V5 horses, what part of a ton will each horse receive ? 

Ans. -j^of a ton. 

IP. li H^ 4ivi^d ^y 8i?? wM jirm be 4^e fj^ti^f 

Ans. ^fy, 

11. If tt of 4 cwj;. of ^i^gi^r be ^^aually fdivided ftiuojig 64 
soldiers, what part of a cwt. wiU e^n receive ? 

A»8. j^^ of a cwt. 

12. Wit^t wi)l bi$ |t)^ x|aQtiec^ if the fraction {^ be divided 
byl9? • Aws. ^, 

13. Wh^% V^P Pf I ^@ wiP ti;^ fraction ||^ contain th^ 
whol^ number 14^ ? Ans. t)^. 

14. If f ef ^ be 4miel by 18, what will be the quotient 1 

Ans. 2^^. 

Id. If 6 yards of ^lotk ^be wordi f of f of a doUar, what 
is the vs^ue of 1 yard I Ans. A of a dollar. 

16. If W ywfis of silk be wor^ 13} dollars, what is the 
?«lae of 1 jram ^ Ans. 4St of & dollar. 



TO IHYIDE A mUOLE VUMBBR ^Y A FBAOTUKN. 

4Mlt« 1W» To divide 1^ whole ^[^uinber by a firactiim is tp 
fi||d the nun)b^r pf >ifnef , pr pfurt of time, a fractipi^ is cop^ 
tained in a whole number. 

If is obvious tbAt the i^perat^ns i^ dividing f^ whole num- 
ber by a fraction vmst be th^ reverse of ^those in 9ia|tiplyii^ 
a whole number by a fraction. 

^et it be required to divide the whole number 15 by the 
fraction f . 

Wm fraction 4 being only # eighths of a unit, it is plain 
that f is contained | as many times in any whole number as 
there are units in ^at number. If we multiply the whole 
number 15 by the denominator 8, the product will be eighths ; 
if we divide this product by the numerator, 5 eighths, the 
quotient will be the number of times that | is contained in 
1^; thus, 15X8=180, and 120-^6=24. 

Again, if we divide 15 by the numerator 5, and then mul- 
tiply the quotient by the denominator 8, the product will be 
the number of times that | is contained in 15 ; thqs, 15-7-5 
==3, and 3X8 = 24. 

From these illustrations we deduce the following rules fox 
dividing a whole number by a fraction. 



B^ifMl. M^ifipi^ ike whak nmni^ by iJk dmomingUar cf 
the fraction^ and divide the product by the wttmergi4tr, 

RuLB II. Divide the whole number by tie numeratbr of the 
fritffition, imd mtdtiply the puttvtnt by the denomiruUor. 

S. If a yard of Knen be 
worth f of a dollar^ liow many 
yards can you buy wkh 6 



1. If a pair of shoes be 
worth I of a dollar, how many 
pair can you buy with 6 dol- 
lars? 1 dollars? 



3, How YnQbuy tmea is f 
con4«uned in 6 ? 

5. When apples are worth 
i|- of ft dollar a bushel, how 
vmnY bushels can you pur- 
duii^e with 7 dollars ? 

7. How m$iBy tio^es is '^ 
coiitaiDed in 7 ? 



i. How manv times is f 
contained in 10 ? 

6. If ^ of a bairel df floor 
lasit a family 1 month, how 
long wiU 6 barrels last the 

8. How nmny dmes k ^ 
contained in 11 ? 
0. If f of a cord of wood be worth 6 dollars, what is ^ 
ndiie of a whole cord^ Ans. 6 doUaiB. 

10. How many times is ^ contained in 35 ? 

Ans. 53f times. 
}:1. If ^ of an acre of Iflisd be worA 80 dollars, whatii 
the value of an acre ? Ans. 100 dollars. 

12. If 75 be Vir ^^ some number, what is the whole of that 
^mb^ ? Ans. 180. 

13. If ^ of a colton manuiSustory be worth 8500 dollan, 
what is the whole of it worth ? Ans. 22500 dollars. 

14. How many times is 16 j-, or ^, contained in 132 ? 

Ans. 8 times. 
15 If f of ^ of a ship is worth 2100 dollars, what is the 
Talue of the whole ship ? Ans. 40(X) dollars. 

TO DIYIPS A FBAfCTION B7 A FSjM^TiON^ 

Art. 100* Dividing a fraction by d fraction is the method 
of finding what part of 1 time, or what number of times, one 
fraction is contained in another. 

As the operations in dividing one fraction by another are 
the reverse of those in multiplying one fraction by another^ 
we may divide the numerator of the dividend by the numera- 
tor of the divisor for the numerator of the quotient, and the 
denominator of the dividend by the denominator of the divi- 
sor for the denominator of the quotient ; thus, ^i^ == ^. 

Oae fraction may be divided by another by dividing the 
numerator of the dividepid by the fractional divisor, and 
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writing the quotient over the den<Hninator of the diTidend ; 
12-^f=:20 4 

^^^'25 26^6' 

Again, one fraction may be divided by another by multi- 
plying the denominator of the dividend by the fractional 
divisor* and writing the product under the numerator of the 

12 . 12 4 

dividend; thus, -^^=^=-g. 

As the result of each of the above methods of operation 
will often be a complex fraction, the following methods of 
operation will be more convenient. 

Let it be required to divide f by }. As these fractions 
have a common denominator, it is plain that f is contained 
in f as many times as 3, the numerator of the divisor, is con* 
tained in 7, the numerator of the dividend, which is 2-|- times. 

Again, let it be required to divide J by f. ^=s-^, and 
f =3^. Then, dividing 8, the numerator of the dividend, 
by 9, the numerator of the divisor ; thus, f ; we find that f 
is contained in f f (^ 1 time. 

Hence it is plain, that one fraction can be divided by 
another, when they have a common denominator, bv dividing 
the numerator of the dividend by the numerator of the divisor. 

When the two fractions have not a common denominator, 
and as the common denominator is not used in the operation, 
it is only necessary to find ihe new numerators ; these new 
numerators will express the quotient. 

From the above illustration we derive the following rule 
for dividing one fraction by another. 

Rule. Reduce compound and complex fractions to simple 
fractionsy mixed numbers to improper fractions^ fraction's of 
different denominations to the same. If the tioo fractions have 
the same denominator ^ divide the numerator of the dividend by 
the nuTJierator of the divisor » 

If the two fractions have different denominators, multiply 
the numerator of the dividend by the denominjoXor^of the divi* 
sor, the product wiU be the numerator of the quotient; then 
multiply the numerator pf the divisor by the denominator of 
the dividend, the prodttct toill be the deTiominator of the quo* 
iient. 



1. How many pounds of 
raisins, at ^ of a dollar a 
pound, can you buy vdth {- of 
a dollar? 



2. How many pounds of 
tea, at f of a dollar a pound, 
can you purchase with 5J 
dollars ? 
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3. How many times is i 
ooiilained in f ? 

5, How many yards of 
.doth, at f of a doUar a 3fard, 
can be purchased with 4^ dol- 

7. How many times is 1^ 



4. How many times is f 
contained in ^ ? 

6. How many boxes of 
(Nranges, at 3f ddlan a box, 
can be purchased with 12{> dol- 
lars? 

8. How many tiines is {> 



iQMatfl^ned in 9f 1 i contaiiied in 9f> ? 

9. When figs are worth ^ 10. If a bushel of potatoes 



of fi:4ollar a pound, how many 
pounds can you purchase with 
f of .a dollar ? 

11. How many times is f 



ci»st § of a dollar, how many 
bushels can you buy. with )• 
of a dollar ? 
12. How many times is f 



igjontained in |-l j contained in f ? 

13* At 2^ dollsurs 4 yasd, how many yards of broadcloth 
can be purchased with 25f dollars ? Ans. 7^^ yards. 

14* If i of a yard oi silk cost j^ of a dollar, wlut will 1 
yard cost? Ans. 1^ dollars. 

15. A mftn purchased f of an »cre of land for 24| dollars ; 
what is the value of an acre at the same rate ? 

Ans. 86f dollars. 

}6. A baker purchased 15^ hanrels of flour for 85^ dollan ; 
how much did the flour cost hkn a barrel? 

Ans. 6^ dollais. 

17. If } of } of a yard of linen cost f of ^ of a dollar, wh|it 
in^l be the value of 1 yard I Ans. ff of a dollar. 

18. How many tons of coal, at 5f dcdlars a ton, can be 
^TchMed with 125} dollars ? Ans. 23^ tone. 

19. How many barrels of apples can you purchase \vidi 
4^ dollars, at 2^ dollws a barrel ? Ans. 22|$ barrels. 

20. If § of } of a ship is worth 1225} dollars, what is the 
>vp|lue of the whole of the ship ? Aii^. 2451^ dollars. 

21. How many times is } of a rod contained in i^ of a 
Qille? Ans. 336 times. 

22. How many bottles, eontaioing 1^ pints each^ can be 
flUed with 37} gallons of beer I Ans. 148 bottles. 

23. If a yard of ribbooi cost f of a shiling, how many yards 
^^ui you purqbase iprith f of 4 pound ? Ans. 14f yards. 

24. if the wheels of a railroad car are 1 1-^ ieet in circum- 
ference, how many times will each of them turn round in 
irwiniog 42| ^ies^ Ans. 19509-/y^ times. 
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PRACTlCAIi aVBSTlOBrS IK TUIiGAR FRAC- 
TIONS. 

Art. lOl. 1. What is the sum of | and ^? What is 
their difference ? 

2. What is the sum of f of f and ^ of f ? What is their 
difference? 

3. What is the sum of 17f ajad 12^? What is their 
difference ? 

4 What is the sum of f of a pound and f of a shilling? 
What is their difference ? 

5. What is the amount of f of an English ell and f- of a 
yard ? What is their difference ? 

6. What is the amount of 16^ acres and 3f roods ? What 
is their difference ? 

7. What is the amount of 12f tons and 15f pounds? 
What is their difference ? 

8. What is the amount of | of a day and f of an hour? 
What is their difference ? 

9. What will be the product of f of f multiplied by f 

oft? 

10. What will be the quotient of ^ of 4 divided by f of f? 

11. What will be the product of 25J multiplied by l2i? 

12. What will be the quotient of 25^ divided by 12^ ? 

13. If a yard of silk is worth {■ of a dollar, what is f of a 
yard worth ? 

14. If t of a yard of silk is worth -^ of a dollar, what is 
the value of a yard ? 

16, If a yard of broadcloth is worth 3^ dollars, what are 
3f yards of the same cloth worth ? 

16. If 3f yards of broadcloth are worth 14^ dollars, what 
is the value of one yard of the same kind of cloth ? 

17. If I- of a cord of wood is worth 5^ dollars, what is the 
value of a cord ? What is the value of 12^ cords ? 

18. If 31 j- gallons of molasses are worth 9^ dollars, what 
is one gallon worth ? What are 5} gallons worth ? 

. 19. When coal is worth 7 j. dollars a ton, what is |- of a 
ton worth ? What is- the value of 12^ tons ? 

20. A merchant purchased i^ of a ship ; he has since sold 
i of his share. What part of the whole ship did he sell ? 
What part does he still own ? 

21. If |> of {- of an acre of land is worth 15^ dollars, what 
is the value of an acre ? What is the value of a farm con- 
taining 325} acijes ? 
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DECIHAI. PSAGTIOHS. 

Art. 109. A decimal fraction is any nomber of tenlhst 
hundredths, thoasandths, &c., of a nnit or integer; heoce. 
the denominstor of a decimal iiraction is a unit with so many 
cipheia annexed as there are figures in the numerator. 

A decimal fraction is expressed hy writing only the numer- 
ator, oi number of parts, and then placing a point at its left 
to distinguish it from a whole number. If the figures of the 
numerator do not equal in number the ciphers of the denom- 
inator, they must be made equal by prefixing ciphers, 
i^ are written dins : .5 tenths. 
■^ are written " .25 hundredths. 
■fif^ are written " .376 thousandths. 
Thr ai* written " .06 hundredths. 
ij^ are written " .005 thousandths. 
It is a principle of whole numbers that they incrtate in a 
tenfold proportion from the place of units towards the left; 
so it is a principle of decimal fractions that they dtcreate in 
a tenfold proportion from the place of units towards the 
right; which is shown in the folbwing table. 

DOTATION AND NCMEB.ATION TABI.B. 



II 



, Ililili-dlMii 

65555555 5.5 55555555 

■S-S-S-S-S-S'S'StSB'^t-S-S-S'S-aS 

Whole numbers, Dcdmal parts. 

The figures at the left of the decimal point, in the table, 
express whole numbers. The 5 in the 1st place at the 
right of the point expresses 5 tenths ; 6 in the 2nd place, 
5 hundredths j 5 in the 3rd place, 5 thousandths ; 6 in the 
4th place, 5 ten thousandths ; 5 in the 5th place, 5 hundred 



* 1 



BD NOTATKMT' or BMcmiAa^ KOienONS. 

thousandths ; 5 in the 6th place, 6 millionths ; 6 in th^ 7ih 
place, 6 ten millionths ; 6 in the ^H place, 5 hundred mil- 
lioiiid»' ; 6 in* the 9th plao9^ 5^ biUioiitha ; and all of tbfem 
tidcen together are read thus : five hundred fifty-fiye millionth 
five hundred filifcy«fiTe thousand, &we hundred fiUky-fi^e bil*' 
lionths. 

irOTATIOJf AWD irUMBaATiOK OF DBGl^BlJklr 

FRACTIOKS. 

Siaee decimal fiactions decrease in a tenfold proportion^ 
from the left towards the right, they must increase in the 
same proportion from the ri^t towards the left; hence it 
follows that they are subject to the same law of notation, and 
consequently to the same modes of operation, that whole 
numbers are. 



irUMHRATION OF BmCIMAIj FRAOTIOITS* 

Artv 108^ Numeration of decimal fractions is the 
iKetliod of reading them. It will be perceived that the name 
df the parts expressed by the numerator is the ordinal number 
of its denominator, and the denominator is always known to be 
a unit with as many ciphers annexed as there are figures in 
the numerator. Smce the numerator expresses the number 
of parts, and the ordinal number of its denominator expresses 
the name of those parts, we have the following rule for 
reading decimal fractions. 

Rule. Read the numerator, or number of parts, as if it 
were a whole number, and then read the ordinal jmrnber of its 
denominator, or name of those parts. 

Pupils should be required to read the following decimal 
numbers* 

.375 .1234 .23456 17.406504 

.406 .2053 .04063 40.064056 

.017 .0405 .00567 51.140864 

.008 .0046 .50608 75.000046 

.049 .0509 .06079 97.800009 



NOTATION OF DECIMAL FRACTIOHTS. 

Aft. 14Mt* Notation of decimal fractions is the method 
of writing or expressing them by their proper figures. 

By examining the table, it will be perceived that a figure 
in the first place at the right of the decimal point expresses 
tenths, in the second place, hundredths, in the third place, 
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AoQsandths, &c. Hence we have the following rule for 
writing decimal fractions. 

Rule. Write a figure expressing the number of tenths^ 
hundredths, thousandths, ^c, of the given decimal, each in its 
proper pHace, observing to write a cipher in the place of each 
of the parts omitted. 

Pupils should be required to write the following deciiiial 
numbers. 

1. Fire hundred and five thousandths. 

2. Seren thousand five hundred and fifteen ten thou- 
sandths. 

3. Twenty-five thousand and seventy-five hundred thoa- 
sandths. 

4. Forty-eight thousand and eighty-nine hundred thou- 
amdths. 

5. Oiie hundred twenty thousand two hundred and fi?». 
millionths. 

6. Six hundred seventy-six thousand and forty-five ten 
millionths; " 

7. Five hundred thousand and forty-five hundred pil- 
lionths. 

8. Nine hundred eightynseven thousand and twenty-five 
billionths. 

'9. Eight hundred twenty thousand and twenty-five ten 
billionths. 

10. Seven hundred and fifleen thousand and forty-five 
trillionths. 

Art* lOS* Annexing ^ cipher to a decimal fraction 
reduces it to the next lower order or denomination, but does 
not alter its size or value, since every significant figure con- 
tinues to occupy the same place ; thus, .5, .50, and .500^ are 
all of the same size or value, each being equal to -|^ or ^ of 
a unit. 

Prefixing a cipher to a decimal fraction reduces it to the 
next lower order or denomination, and also diminishes its 
size or value in a tenfold proportion by removing the signifi- : 
cant figures further from the decimal point; thus, .5, .05, and 
.005, differ in size or value, .5 being equal to ^ or j-, .05 being 
equal ^^ or ^, and .005 being equal to y^ or y^^. 

Two or more decimal fractions, each containing the same 
immber of figures, have a common denominator ; thus, .005, 
•050, and .500, hav^ 1000 for a common denominator. 

Two or more decimal fractions, eachconLtsixdA&^^iiStenX 
11 
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iXVobfT of SgQreA, bw^Y be ehange4 tf fractions H?ivi5j[ «, 
(^imnon denominator, by annexing ap vwSkV ciphers as ^ql 
nei^essary to make the number of figures in ea,cb fraction 
tk^ same ; thus, .5, .05, an^ .500, may (>e chaiige^ to jSOO^ 
.OiSO, and .300, which haTe lOQO for ^ commbu denominator. 

A mixed number, that is, a whote number and deciiufil 
annexed, is equal to an improper fraction whose numerator 
i» all tko figures of the mixed nvmber, taken as a whole 
number, and whose denominator is that of the decimi9(} part 
of the mixed number. iFhue, 45.75 is eqUai to ^4Vir^> which 
19 otrioiis fvom the method of changing a mixed number to 
an improper fraction. 

The denominations of fedend money are purely decimali 
dollars being units or whole numbers, dimes tenths of a^ 
diflttp, eents hundredths of a dolkr, and mills thousand^is of 
a dollar ; consequently, federal money and decimal fractioD» 
tf^flttliject to the sarnie methods of operation. 



▲ DDlTlOir OF DBClMAIi FRACTIQUilK 

Avt» 14NI. Since decimal fractions increase in a teufold 
proportion frojnn ri^ht to left, like whole numbers, we hayetl^e 
ibBdwing rule for addition of decimal fractions. 

I^ULB, Write, the numbers fQ H a^it whether mixed or' 
pure deUmdls, placing whole numbers under whole rmi^tbers^ 
tefUhs under tentAst hundredth^ Vfndf^ hundredths^ ^c, 

Pind their sum as in addition of simple numbers ; and^ fr<m% 
the rights paint off sa many Jigwresfar decimals as are equal 
to the gretftest number of decimal figures in an/ifofth^g^^en 
numbers. 



l\ What is the sain of .5, .7, 
and .8? 

!l. What is the sum of 5.5, 
10.7, aad $5.dr 



9. What is th^ amount of .SL5, 
.75, and .951 

4. WhatiBtheamoQntoif!^.S5 
and 76.751 



5. What is the sum of 85.395, 848.35, .3085. 28.75, 
3.4S67, and 8S5? Ans. 967.01^. 

6. What is the amount of 588;d5, 37^.025, 211.Q025v and 
34.75? Ans. 1159.0275. 

7. W)iat is the sum of .8^^, .68379, .53048» ai^d 
.QM25? Ans. 2.07197. 

8. What is the amount of 25.000007, 145.643, 175.99, 
and 17.00348? Ans. 363.536487. 

9. What is the ^nxti of $».», tl$.5, tl0.|25, and 95.Q(f f 

10. W^t ts the amount of 946^3?^, $7^.125, 8126.^; 



SUBTRACTIOK OF PECIMAI^ l^RACTIOITfl* 

Art* i0t* SiiiCe decimal fractions increase in a tenfoM 
proportion ftom tight to left, we haye the following 

Rttlb. Write the less number under the greater^ piaetTig 
whole numbers under whole numbers^ tenths under tenths^ 
hundredths under hundredths^ i^c. 

Then proceed as in subtraction of simple numbers, and from 
the right of the remainder point off so many figures for 
decimals as are eqtud to the greatest number of decimal figurU 
in either of the given numbers, 

1. From .5 take .25. 
%, SttbMct .5 firom 10. 

5, From d.75 take 1.8975. ' 

6. Subtract .3786 from 1.5. Ans. 1.1215. 
V. Fronv8238 take .125 of a dollar. Ans. 8235.875. 

8. From seventy-five take twenty-fiv6 millionths. 

Ans. 74.999075. 

9. Subtract twenty tiM>asandths from twenty thoasand* 

Ans. 19999.080. 

10. From one million take one millionth. 

Ans. 999999.999990. 

11. Bfibtract $1,375 from 10 dollars and 10 cents. 
' 12. From 100 dollars take 75 dollars and 25 cents. 



9. From .76 take .5. 
i. Sttbtnot .76 from t5. 

Ans. 1.8525. 



Mri<TIPI<I0ATI03r OF DBCIMAIi FRACTIONS. 

Art* 108* Wheo a whole number, or a fraction, is 
multiplied bv a whole number, the product will Jbe greater 
than the multiplicand in the same proportion that the multi- 
plier is greater than a unit; thus, 5x^=^2^! ^^^^ the 
product is 5 times as great as the multiplicand ; and .5 X ^ 
si=:s 25 tenths, or 2.5; here, also, the product is 5 times as 
great as the multiplicand. 

When & whole number, or a fraction, is multiplied by a 
fraction^ the product will be less than the multiplicand in the 
same proportion that the multiplier is less than a unit ; thus, 
12 X -5 = 60 tenths, or 6 units; here the product is only 
.5 tenths or 1 half of the multiplicand ; and .5 X '^ = -25 
hundredths ; here, also, the product is only .5 tenths or 1 half 
of the multiplicand. 

From the above illustrations it b plain, thai when a whole 
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number is multiplied hy a decimal fraction, or when a deci- 
mal fraction is multiplied by a whole number, the product 
will be in the lowest denomination, or order of parts, named 
in the given decimal; thus, 175 X -005 thousandths ss .876 
thousandths. 

It is also obvious, that when a decimal fraction is multi- 
plied by a decimal fraction, the product will be in the denom- 
mation produced by multiplying the lowest denomination, or 
order of parts, in the multiplicand by the lowest in the multi- 
plier; thus, .375 thousandths X '^ hundredths = .16875 
hundred thousandths. Hence the following general rule for 
the multiplication of decimal fractions. 

Rule. Midtiply as in whole numbergj then point off to 
many figures in the product for decimals^ counting from the 
right, as there are decimal figures in both faUors. If there 
are not as many figures in the product, prefix so many ciphers 
as are necessary to make up the required numher. 



1. What is the prodact of .15 
miiltij^ed by 51 

3. What is the product of .75 
multiplied by 6 1 

5. What is the value of 10 
yards of cloth, ai^^l25 of a dollar 
ayaid? 



2. What is the prodact of 60 
multiplied b^ .6? 

4. What 18 the product of 1S.6 
muItipli^d by .131 
. 6. What is the value of .7 of 
an acre of lan(|^ at 30 doUazs an 
acrel 



7. Multiply 200 by .75. Product, 150. 

8. Multiply 5000.5 by .05. Product, 250.026. 

9. Multiply 12.386 by .354 Product, 4.384644 

10. Multiply .3785 by .003. Product, .0011855. 

11. What is the value of 12.5 tons of coal, at 86.75 a ton ? 

12. A merchant purchased a ship, for which he paid 1^500 
dollars ; what is .625 of the ship worth ? 

13. A gentleman purchased a lot of land for 750 dollars ; 
what is ,^^ of it worth ? ' , 

14. If an insurance office charge .0125 of the value of a 
house for insuring it against fire during one year, what will 
be the expense of insuring a house valued at $4675 ? 

Decimal fractions are multiplied by 10, 100, 1000, ^c, by 
removing the decimal point so many figures towards the right 
as there are ciphers in the multiplier. 

Thus, .475 X 10=475. 
.475 X 100 = 47.6. 
.476X1000 = 476. 
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I>If XSIOlf OP 1»KC1M J^Ii WUACriOifB* 

Art* 109. WI1611 h whole number t)r a fraction it 
dividefd t>y a whole riuffibef, the quotient will be less thui 
the dividend in the sim^ pro^ftion that the divisor is greater 
than a unit; thus, 25 -4- 5 = 5; here the divisor is 5 times 
&s^gteat as a tinit, 6nd the quotient is only 1 fifth as great as 
the dividend ; and .8 -i- 4sss .2 ; here the divisor is 4 times as 
great a^ tL unit, aikt the quotient is only 1 fourth as great as 
the dividend. * 

When a whole number is divided by a fraction, the quotient 
wf!l be ^re^ter than the dividend in the same ))rdportion that 
the. divisor is less than a unit ; thus, 5 -7- .5 =a= 10 ; here 
the divisor is 6 ten^ or 1 half of a unit, and the quotieftt 
is 2 time» as great as the dividend. 

When ft greater Intctioa h divided by a Isss OM, th^ 4tt#^ 
tient will b^ greater than the dividend ill the ten^ pf^por- 
tion that the dWisor is less thsfi s unit; tbns, .44* .2idE=2; 
here tb« divisor is t tenths or 1 fifth Of i itoky and ths 
quotient is 5 times as great as the dividend. 

When a less fraction is divided by a greater one, the quo* 
tient will be le^ thstn k unit hi the same proportion that the 
divis<Jt is greater than the dividend.; thUd, .S-{-.4±±i.5; 
here the divisot is 2 times as j^estt a# the dividend, and the 
quotient is only 5 tenths or 1 half of a tinii 

Frbm the above reinarks and illustrations it Is ptain» that 
when the divisor its a whole number, there must m is ttany 
decimal figures in the quotient as there are in tile diviaend. 

It is obvious, that when the divisor only contains decimal 
figures, or when tliere are irtore dednial ffgutes in the dMsor 
than there are in the dividend,- if we make the number^ of 
decimal figfure^ iii the dividend equal io tile nuihbet of deci- 
mtd fibres in the divisor, by annexing decimal ciphers to 
the dWdend,' the quotient wil! bd a wBold number, etcept 
when the divisor is greater than the dividend. 

It is alsor obvious, that When ftete are more' decimal 
figures in the dividend than thefe ai'e in the divlsbr, th^ 
Will be as many decfm*! flguires iii the quotient as the num- 
ber of decimal figures m &e dividend exceeds the number 
of decimal figieiresr m §i^ diviftor. Hifittice the follt^winf gen- 
«^ rule toT tfae dkisicn of deehni^ fraetiofrSw 

KtrlE. Si^di a$ hi iahdU nuatierif iheH paint dfh mutHy 
of the qtiotient fibres for dednUils\6oUnting fi^&in tki Hght^ 
at the number of decimal figitfU t^ the dvMXffid. sxoecdc tkn 

11* 
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number of decimal figures in the diviear. If there are not at 
many figuree in the quotient^ prefix mo many ciphers as are 
necessary to make up the required number. 

When there are more decimal figures in the divisor than 
there are in the dividendj or when the dipisor exceeds the divi' 
dendf annex so many decimal ciphers to the dividend as are 
necessary to obtain any required number of decimal figures in 
the quotient. 

When there is a remainder ^ ciphers may be annexed to it^ 
and the division continued until the required number of deci' 
mal figures is obtained. 



1. What is the quotient of .12 
diyidedby 61 

3. What is the quotient of 1.2 
dhided by 81 

5. How many times is .8 of a 
.dollar contained in 16 dollanl 

7. Divide 22.1275 by 5.3. 



2. What 18 the quotient of 6 
divided by .121 

4. What is the quotient of 1 Ji 
divided by .151 

6. What part of 1 time is 16 
doUaxs eontamed in .8 of a dollar f 

Quotient, 4.175. 



a Divide .11875 by 4.75. Quotient, .025. 

9. Divide 1.87 by 3.5. Quotient, .53428+. 

+. Ifua character tfunn that the quotient U not complete, 

10. Divide 14.4375 by 8.25. Quotient, 1.75. 

11. Divide 8.38 by .666. Quotient, 12.582584-. 

12. Divide .0011355 by .3785. Quotient, .003. 

13. Divide 4.543944 by .354. Quotient, 12.836. 
14 Divide .25 by 400. Quotient, .000625. 

15. Divide 400 by .25. Quotient, 1600. 

16. What will be the quotient of 150 divided by .75? 

Ans. 200. 

17. What will be the quotient of .75 divided by 200 ? 

Ans. .00375. 

18. What will be the quotient of 500 divided by .05 ? 

Ans. 10000. 

19. What will be the quotient of .05 divided by 500 ? 

Ans. .0001. 

20. When wood is worth S6.75 a cord, how many cords 
.can you buy with 81 dollars ? 

21. If 1.875 yard of cloth is sufficient to make a coat, how 
many coats can be made of 37.5 yards ? 

When the divisor is 10, 100, 1000, ^c, division is per- 
formed by removing the decimal point in the dividend so 
maimifigures towards the left as there are ciphers in the divisor. 
Thus, 4.75 -h 10 = .475. 
47.6 -H 100 =« .475 
475 -f- 1000 as .475. 
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JMOKIGTION OF NBCnUL nUC1SQlf& ^3B 

RISBUCTIOB^ OF DBCIBIAIi F&ACTIOlTfl* 

TO CHANGS A YtTLGAR FRACTION TO AN EQUIVALENT DECIMAL 

FRACTION. 

Art* llO* Suppose we wish to change the vulgar frac- 
tion {^ to an equivalent decimal fraction. 

OPBBATIOlf. 

8 ) 7.0 ( .S75 Ans. We write the numerator 7, and place a point 

« 64 St the right, for a diridond, and the denomina- 

— tor 8 for a divisor. We annex a cipher to the 

60 diYidend, which redaoes it to tenths ; we then 

6% divide the 70 tenths by 8, the quotient is 8 

— tenths, and 6 tenths remain., we annex a 

^ cipher to the remainder, which rednoes it to 

40 hundredths ; we then divide the 60 hundredths 

by 8, the quotient is 7 hundredths, and 4 hundredths remain. We 

annex a c^her to the remainder, which reduces it to thousandths ; we 

then divide the 40 thousandths by 8, the quotient is 5 thousandths. 

From the above, illustration, we obtain the following gen- 
eral rule for changing a vulgar fraction to an equivalent 
decimal fraction. 

Rule. Annex a cipher to the numerator whkh reduces it 
to tenthsy then divide the number of tenths hy the denomznator; 
if there is a remainder, annex a cipher which reduces it to 
hundredths^ then divide the number of hundredths; and thus 
cofUinue until there is no remainder, or unLU a sufficient 
number of quotie7U figures is obtained. 

There are some vulgar fractions which cannot be expressed exactly 
hi decimals. Since we multiply each successive remainder by 10, 
and as 10 is composed of the orime factors 3 and 6, it fidlows, that 
whenever the denominator of a vulgar fraction is a prime number 
other than 2 or 5, or when it contains any prime fiictor except 3 and 
5, the vulgar fraction cannot be aecurately expressed in decimals. 



1 . What decimal is equal to J^ t 

3. What decimal is equal to | ? 

5. What decimal is equal to 1 1 

7. What decimal IS equal to 1 1 



3. What decimal is equal toi t 

4. What decimal is equal to 1 1 
6. What dedmalis equal to f 1 
8. What decimal is equal to { 1 



9. Change \^ to an equivalent decimal. Ans. .9375. 

10. Change ig ' &o ^ ^ equivalent decimal. Ans. .0008^ 

11. What decimal is equivalent to i^? Ans. .34375. 

12. What decimal is equivalent to -^ ? 

Ans. .1484375. 

13. Chahge ^^ to its equivalent decimal. 

Ans. .16015625. 



is6 itEzmcncm w decimal PKAcrioyii. 

14. Chahg^ I to itjj Ap|»roxiitiaie d^ciitia}. 

Ans. .666664-. 

15. Change -^ to its approximate decimal. 

Ans. .54545-^, 

TO CHANOB A DECIMAt REACTION tO AK El^ITlVALENT YtTLGAE 

FEACTION. 

Art* lll» Since the denominatb^ of a decimal fraction 
is a unit with so many ciphers annexed as there are figures 
in the giren decimal, we have the following 

RiftE. Change the decimal fraction to a vulgar fraction 

?^ writing its denominator under ii^ then reduce this vulgar 
raction to its lowest terms. 

1. Whttt talgfuf firsetion isf 2. What Tulgair ft^u^ioii \b 



equal 16 .§? 

3. What vulgar fraction ia 
dqualto ."^51 

5. What vulgar firsctidn is 
equal to .375? 



equal to .25! 

4. What vulgar firaetion is 
equal to .125? 

6. What vulgar frsction Is 
equal to .625 ? 



I0 Change #9375 to aa e<}uivalent vulgar fraetioni 

An^. ff . 
8* Change .0008 to an equivalent vulgar fraction. 

Ans. -niVv* 
9. Change .34375 to an equivalent vulgar fraction. 

Ans. ^. 
10. Change .1484375 to an equivalent vulgar fraction. 

Ans. -^f^, 

to CHAl^GE TH^ tOWEE DENOMlNAtlOT^S 0^ ANV COMPOlTW'D 
NtnWBEft TO AN EQUlVAtENT DECIMAL FRACTION OF AKY 
BIGHEE DENOMINATION. ' « 

Art* 1 tSt. Suppose we wish to change 7s. 6d. to the decimal 
of a pound. Sixpence is ^s., and i^s., ehanged to a dedmaJ, is 
equal to .5s. If we divide .5s. by 20, we shall change hto the 
decimal (^ a pound, because any fraction of a shilling is only 
1 twentieth as great a fraction of a pound ; thus, .5s. -s- 20 ss 
.025 jC^. Seven shillings is i^^jET., and ^jf£., changed to a decimal, 
is equal to .Z6£.; and .35j£r.-f-025J£r.=s.375j£r., the decimal 
requifs^. Instelkd of changmg .5s. and ^^J^. separately to decimals, 
we may annex the .5S. to the 7s. ; thm, 7.5s. ^ aad 7.59. -f- SO as 
.375 J^., 90 iboTe. Hence the following 

» 

Rule. Write the giti^ri nurribefs under ea^ other /or divi' 
dendf, proeeeding in order from the lowest deTunnination to 
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tke highest. Then begin with the lowest denomtnatym^ and 
divide the number of each denomination, in succession, (annex-' 
ing as many decimal ciphers as may be necessary,) by that 
number which is equal to a unit of the next higher, and write 
each quotient at the right of the next lower dividend ; the last 
quotient wiU be^ the decimal required. 

Change 15s. 9d. 3qrs. to an equivalent decimal of a poiuid. 

4 ) 3.00 Three farthinffs are |d. ; dividing S.OOqTS. 

by 4, changes |d. to the decimal .75d., wluch 

12 ) 9.7500 we place at tlie right of the 9d. ; dividing 9.75d. 

by 12, changes 9.75d. to the dedmal of a shil- 

20 ) 16.812500 ling, which we place at the right of the 15s. ; 

dividing I5.8l25e. by 90, changes 15.8135s. to 

Ans. .790625£. the decimal of a pound. 

A compound number may be changed to the dedmtU of a higher 
denomination, by reducing the given compound number to a vulgar 
fraction, (Art. 91,) and then reducing the vulgar fraction to a ded" 
tnal. (Art. 110.) In the above question, 15s. 9d. Sqis. ■■ 759qia. 
lir. = 960qis, ; then 15s. 9d. 3qr8. is equal to ^£.9 and iH^* 
= .790625JC. 



1. Change Id. Sqia. to the 
decmud of a shillinff . 

3. Change 4s. 6d. to the ded- 
'mal of a dollar. 



. 9. Change Ss. 6d. to the deei- 
mal of a pound. 

4. Change 9qn. 2n. to ih» 
dedmal of a yaid. 

5. Change 12s. 6d. 3qrs. to the decimal of a pound. 

Ans. .628125£. 

6. Change 6d. Iqr. to the decimal of a shilling. 

Ans. .52083 -f-8. 

7. Change 10 oz. 13 pwts. 9 grs. to the decimal of a 
pound. Ans. .8890625 lb. 

8. Change 7 cwt. 3 qrs. 17 Ibe. 10 oz. 12 drs. to the deci- 
mal of a ton. Ans. .39538 -|» ton. 

9. Change 3 pks. 1 qt 1 pt. to the decimal of a busheL 

Ans. .796875 bushel. 
10. Change 5 fur. 12 rods to the decimal of a mile. 

Ans. .6625 mile. 
. 11. Change 2 roods 16 rods to the decimal of an acre. 

Ans. .6 acre. 

12. Change 13 hours 30 minutes to the decimal of a day. 

Ans. .5625 day. 

13. Change 3 quarters 2 nails to the decimal of a yard. 

Ans. .875 yard. 

14. Change 15 gallons 3 quarts to the decimal of a barrel. 

Ans. .5 barreL 



130 RBDtK5'PI0N or MCIMAL tkACfiofrs. 

TO CilANGE A DECIMAL FRACTION OF ANY HIGHER DENOMINa 
TION TO ITS EQUIVALENT VALUE EXPRESSED IN WHOLE 
NUMBERS OF LOWER DENOMINATIONS. 

Ajrt* 113* Suppose we wish to chaifig« .790625£. to 

its equivalent value in shillings, pence, and farthings. 

.790625 Multiplying the given decimal of a pounH 

20 ^^ ^^' ^^ product must be the nitmerator 
' of a decimid fraction 20 times aa great, oi 



* 1i\ AIQ^UW) ^he fraction of a shilling equal in Talue to 
s. lo.oixow ^^ ^^^^ fractioh of a pound ; this prtjdtict 

^ being an improper fraction, we divide it by 

A Q^AfWVm ^® denominator. 1000000, by pointing off tit 

a. y./X>UUW figrurea, counting from the right; the figures 

^ at the left of the point express the quotient, <nr 

*rnSwiln i**iniber of shillingB, and the figures at the right 

qw. J.UUUUUU Qf ^jjg point express the remainder, or decimal 

of a shilling. Multiplying this decimal of a shilling by 12, the 

product is the decimal of a penny of equal value ; pointing off six 

figures as. before, the figure at the left of the point expresses the 

quotient, Or number of pence, and the figures at the right express 

the remainder, or decimal of a penny. Multiplying this deeimal 

of a penny by 4, the product is the deeimal of a farthinff of equal 

value; pointing off n^t figures, the figure at the left of the point 

expresses the quotient, or nttmber of farthings. Therefore, 

.790625i:. » 166. 9d. Sqn. 

From tMe above example and its illustration we obtain the 
following 

Rule. Mtdtipty the given decimal by that number of the 

^next l&toer denomination which is equal to a unit of the 

higher, aivdyfram the right of the product , point off so mam 

figures for aecimdb as there are figures in the given decimal. 

Multiply the decimal of eaxk lower denomination in the 
same manner, and tJie several numhers at the left of the deci- 
mal points fviU express the equivalent value of the given deci' 
mal in the proper denominations. 



1. Change . 125 of a shilling to 
its value in pence and farthings. 

3. Change .75 of a dollar to its 
value in shillings and pence. 



2. Change .125 of a pound to 
its value in shillings and penoe. 

4. Change .625 of a yard to its 
value in quarters and nails. 



5. Change .628125 of i pound to its equivalent value in 
shillings, pence, and farthings. Ans. 12s. 6d. 3qrs. 

6. Change .^90625 of a troy pound to its equivalent value 
in ounces, pennyweights, and grslins. 

Ans. 10 oz. Idpwts. 9grs. 
i. Change .796875 of a bushel to its equivalent value in 
pecks, quarts, and pints. ^^.^^^Vu. 1^. l\it. 



9. Chi^ge .6@6ff qC a mjle to it^ equiTalent vabo in fipr- 
lone;s and rods. Ajis. $ fur. 12 rods. 

9. Change .6 of an acre to its equivalent value in rood*, 
and rods. * A^s, 2 roods 1$ roda^ 

10. Chanj^e .562$ of a day to its equivalent value in hours 
and minutes. Axis, 13 houirs 30 minutes. 

TO CHANGS 4NT NUMBm Of SHIUUIITGS, FBITCB, AND FAK- 
THINGS, TO THE DECIMAL OF A POUND, THE DECIMAL TBR- 
BOIiATING AT THOUSANDTHS. 

Axt* 1 14* Suppofo we wish to change 17s* lOd. dqrs. 

to the decimal of a pound. 

.8 s=3half(^16s. As shdhnffa «i|» twoatipihs 

.05 = the odd ^m^ irrLx K "pSf; 

.044 ==» the number ot terttangs. eonseqaently ,wc write a figuie 

"oft7 • 1A.1J : J 1. a expiessiiig half the even num- 

.894 in l^d, moreased by 2. beJ in tfe plaa> of tenths. 

One shilling is ^£' = .05£. ; therefore, when there is sq odd 
shilling, we write 5 in the place of buhdredths. Again, farthings 
are 960ths of a^ pound, and if there were 1000 instead of 960 far- 
things in a pound » it is plain that any number of farthings would be 
80 many thousandths of a powid. But 960 plus J^ of 960 or 40 sir 
1000 ; consequently, any numl^r of ^rthings, plus ^ of the nam* 
ber, will be so many thousandths of a pouad. Whenever the nnmbev 
of farthings is more than 12, ^ of the number is moit^thsa j* of a 
farthing ; therefore 1 must.be^ded to the number ; and when the 
namber of fkrthings is more than 36, ^ of the number is more thaa 
1^ fothings ; therefore, 3 must be added to the number ; and th^ 
figmes expressing the number thus increased we write in the second 
a^d tluid places. Hence we have the following 

Rule. Write half the greatest even number of shillings in 
the place of tenths j and 5 in the place of hundredths, when the 
number of shillings is odd. 

Write the number of farthings in the gieen pence and 
farthings in the second and third places; increasing their 
number by I when it exceeds 12, and by 2 when it exceeds 36. 

W?ien there are no shillings, or only one shitting, in the given sum, 
a ctpher must be written in Uie place of tenths. 

When the number of farthings in the given pence and farthings 
does not exceed 9, a cipher nmst hewrjUten m the second place, or place 
of hundredths. 



1. Change 4s. 6d. Iqr. to the 
lai of a poiind. 
Change Is. Id. ^rs. to the 
deeimBl of a pound. 




2. Change 7s. 7d. 2qj^. ta^ 
deoipia^ of a ppond^ 

4* Chaise 99. Sd. Sqr^^ to ^t 
dedmslofapOQad. 



\ 



ISa BEDUCTION OP DECIMAL FBACTIONa - 

5. Change 58. 5d. Iqr. ; 68. 6d. 2qrs. ; 7s. 7d. 3qrs. ; 8b. 
8d. Iqr.; Qs. 9d. 2qrs., and 10s. lOd. 3qrs., each to the 
decimc^ of a pound. 

Ans. .272; .327; .382; .434; .490, and .545. 

6. Change Id. Iqr.; .Id. 3qrs. ; 2d. Iqr.; .2d. 3qrs. ; 5d. 
2qrs. ; Is. Id. ; Is. 6d., and Is. lid., each to the decimal of 
a pound. 

Ans. .005; .007; .009; .011; .023; .054; .075; .096. 

TO CHANGE ANT DECIMAL OF A ^OUND, TERMINATING AT 
THOiTSANDTHS, TO ITS TALTTE IN SHILLINGS, PENCE AND FAR 
THINGS. 

Art llff« Suppose we wish to chuige .894 of a 
pound .0 its value in shillings, pence and farthings. 

OpBRAnoN. ^^ ^ evident that the opexatum 

jC.894 ^ ^1^ ^^' ™^^ ^ ^he revene 

£,Q X 3» 16s. of the op^ntion in Art. 114. As 

j^ 05 ss Is. 1 tenth of a pound is equal to 2b., 

£,044 — .002at42qi8.sl0id. there must be twice as many 

shillings as there are tenths of a 

Ans. 178. ; lOJ.d. pound, and .8X2= Ids. — 5 

hundredths of a pound being equal 
to Is. — we deduct 6 hundredths from the 9 hundredths, and add its 
equal, Is., to 166., and there remain 44 thousandths of a pound ; and 
44 thousandths, less 2 thousandths, equal 42 farthings, or lOJ pence. 
Hence we obtain the following 

Rule. Write twice the number of tenths of hi pound for 
shillings; and if the number of hundredths is S^or more than 
6, add another shilling ; then dedtict the 5 hundredths^ and 
call the remaining number of thousandths so many farthings ; 
deducting 1 when the number exceeds 12, and 2 when it 
exceeds 36. 



1. Change .226 of a pound to 
its value in shilUngs, pence and 
farthingi^. 

3. Change .057 of a pound to 
its equivalent value. 

5. Change .542 of a pound to 
its equivalent value. 

7. Change .272 ; .327 ; .382 ; .434 ; .490, and .645, of a 
pound to their equivalent value in shillings, pence and 
farthings. 

Ans. 5s« 5d. Iqr. ; 6s. 6d. 2qrs. ; 7s. 7d. Sqrs. ; 8b.. 8ll 
Iqr. ; 98. 9d. 2qrs., and lOs. lOd. Sqrs. 



2. Change .881 of a pound to 
its value in shillings, pence and 
farthings. 

4. Change .490 of a pound to 
its equivalent value. 

6. Change .999 of a pound to 
its equivalent value. 



HDSATDW OR OOKTOLATDIO VKOOUUL IS 
m^BSPBATIirO OA CiaClTLATIlVG I>SOIMAI«S« 

Art. 116. We have seen, (Art 110,) that a vulgar 
{Taction whose denominator is any prime number other than 
2 or 5, or when it contains any prime factor except 2 and 5, 
cannot be exactly expressed in decimals. 

Thus, if we reduce ^ to a decimal we shall obtain the 

repeating figure .1, which we distinguish by placing a point 

over it. Since the repeating decimal figure .1 is equal to 

the vulgar firiction |^, .2 must equal f , .3 must equal f , &%. ; 
therefore, every single repeating decimal figure must be 
equal to a vulgar fraction whose numerator is the repeating 
figure, and whose denominator is 9. 
If we reduce ^ to a decimal, we shall obtain the repeat** 

liig figures .Oi, which we distinguish by placing a point over 

each figure. Since the repeating decimal figures .Oi are 

equal to the vulgar fraction ^, .02 must be equal to A, 

.08 must be equal to ^, &c. 
Again, if we reduce -^^ to a decimal, we shall obtain the 

repeating figures .601, which we distinguish by placing a 
point over the first and last figure. Since the repeating 

, • • • • 

decimal figures .001 are equal to ^^r •002 must be equal to 

y}^, .003 must be equal to ^^, &%. This correspondence 
exbts universally; therefore, any repeating or circulating 
decimal ia equal to a vulgar fraction whose numerator is the 
repeating figure or figures, and whose denominator is a 
nrnnber of 9s equal to the number of repeating figures. 

TO CHAKGB ANY REPEATING OB CIBCULATING DECIMAL TO ITS 

EQUrVALENt VULGAK FRACTION. . 

Rule. Make the repeating Jigure or figures the nwnerOr 
tor, and a number of 9$ equal to the number of repeating 
figures the denominator ; this fraction, reduced to its lotoest 
terms J wiU be the equivalent tmlgar frojction required, ^ 



1. Change .4 to its equivalent 
vulgar fraction. 

3. Change .7 to its equivalent 
vulgar firaction. 



9. Chan^ .6 to its equivalent 
vulgar firaction. 

4. Change .8 to its equivalent 
vulgar firaction. 



5. . Change .36 to an equivalent vulgar firaction. Ans. -^ 

6. What is the equivalent vulgar fraction of .81 ? 

12 Ajda« ^. 



BQUIVALSNT VULGAR FRACTION WHICH DOES NOT BEGIN TO 
mBTSAT AT THS FIRST KiACB. 

Jjrt* 117« If we chaiig,e ^ to a deciioaU we sball 
obtain .53. This deeimal hegina to wepeat^ at tha sacoiid 
place^ or kuDdtedtlifi. The first figurat* 5^ is -^ and the 

wpeating figmSrS, i» f of -Ar o^ iAf»" A- T^^^tt+^V?*"* 
^, OT y^v ^^* onflinal vul^ fiactioa. 

Again, if we change ||^ to a decimal^ we ahall ol^^iin 

A74S4 This decimal begins to lepeat at the thiid place or 
thousandths. The first two figurea are ^f^ and the two 
repeating figures || of -j^, 'or ^iAv^^T^- 'Afc«*= AVin 
wwl TWiy+TA*=f iWfri ^ Hhf Ae original vulgar fraction. 
From the above illustratbna we obtain the following. 

Rule. Cktamge the finite popt, or figures which: do tt&t 
rqfeaii to a wlga/r fraction by writing iit deeimal denomint^ 
tor ; then change the repeating figure or figures to a xuL^aa 
fraction^ {Art. 116,) which will be a fraction of the finite pasrt; 
reduce this compound fraction to a simply one ; then reduce 
the two fhactions to their least common denominator and find 
their sum ; this fraction, reduced to its lowest terms, ttrSl be 
ike equUfideni vulgar frmUion required, 

1. Chsmge .46 to its equivalent vulgar fraction. Ans. -f^. 

3. Change .38 to an equivalent vulgar fracti«i» and prove 
the result to be correct. 

3. Change .374 to an eqiHvaknt vulgar fraction. 

Ans. f§J. 

4. Change .4635 to an equivalent vulgar fraction, and 
prove the answer to be right. 

5. Change .^647 to an equivalent vulgar fraction, and 
then change the result to a circulating decimal. 

6. Change .5925 to an equivalent vulgar fraction, and 
tften change the vulgar fraction to a decimal. 

7. Jf 1 pound sterling of English currency be equal to 
$4.4, what is the value of 50Q pounds sterling? 

8. IT 1 yard of finen is worth J.6, what is the value of i2 
yards ? 

9. If 1 yasd of silk ia^ worth 9.83^ what is the value of SO 

yards? 



V- 



CXCRILNOG OF GiritRENOie«. 

Al't* 118« ExooANGS ow CUrutSNens k the process of 

eliaiLging the deDonimatioiis of the money of one country to 
ihe deQominations of the money of soother xxmntry* 

We have already shown (Art. 35) that itit&nd money is 
the currency of the United Ststes. The currency of a 
country includes its ^old, sUver« and eopper coins, also those 
coins of ether coiiotries whicb are in circulation, together 
with such bank notes as are redeemable in specie. 

Cknns are pieces of metal composed of cold, sOver, and 
cc^per, each piece haying some device or £^;end stamped 
upon it with a die* 

TABIi£ OP FOUlfilGir COIITS IVHOSB TAI^rSS 

ARK FIXBD BT I<A1^. 

Found Sterling of Great Britain, .$4^ 

Ponnd of tlie Bnti^ frcmnces of Nova Seotia, ) ^ g^ 

New Braaswidc, Newfeoiidland sad Canada, ) •••#•• 4.uu 

Pagoda of India, • . • • . 134 

Tale of China^ • . 1.48 

Milrea of Portugal, . . • . 1.12 

Specie Dollar of Sweden and Norway, 1.06 

Specie Dollar of Denmark, 1.05 

Bix Dollar of Demftaxk, ^ « 1.00 

miliea of Madeira, * 1.00 

Milrea of the Azores, 83| 

Ducat of Naples, • . • . .80 

Ri2 Dollar of Bremen, 7^ 

Rouble, Silver, of Russia, 75 

Thaler of Prussia and Northern States of Germany, 69 

Fknia of Aostria and tha city of Aogsbarg, 48} 

Rupee of British India, 44i| 

Rupee, Company, .,..,.* .44(| 

Florinof the Southern States of Germany, • .40 

Florin of the Netherlands, 40 

Guilder of the Netherlands, 40 

Mare Banco of Hamburg, .«• •«.«••.. .35 

Livre Toumois of Fraaee, ..>.. • 18| 

^ranc of France, 18| 

Franc of Belgium, 18| 

Livre of Sardinia, , .••• ^ISf 

Jara of the Lombardo-Venetian Kingdom, .16 

liira of Tuscany, , 16 

Real Plate of Spain, .10 

Seal Yellcn of Spain, . . . 05 

Any given number of either of the above coins may be 
clianged to federal money, by multiplying the value of one 
by the given number. 



196 BXCHANCffi or OmtlUPNOHHI. 

Art. 119« The. legal value of the pound sterling of 

Great Britain, which is represented by the gold sovereign, 
was S4.44| previous to the change in our standard. By an 
act of Congress, passed January, 1837, the eagle is to he 
900 thousandths fine, and to weigh 258 grains ; the half and 
quarter in proportion. The dollar is to be of the same fine- 
ness, and to weigh 412j> grains, the parts in proportion. 
The relative value, therefore, of silver to gold, is 15.9884 
to 1. This change raised the legal value of the pound to 
$4.84. 

1. Suppose that. a merchant of Boston receives an 
invoice of merchandise from Liverpool, amounting to £560. 
17s. lOd. sterling. What is the amount of the invoice in 
federal money, allowing the pound to be equal to S4.44|- ? 
What is the amount, allowing the pound to be equal to 
$4.84 ? 

As 1 dollar is equal to 4s. 6d. sterling, and 4s. 6d. ster- 
ling is equal to ^ of 1 pound sterling, there must be ^ as 
many dollars as pounds. 

Hence, the following rule for changing sterling money to 
federal money, allowing the pound to be equal to S4.44|-. 

Rule. Change the shillings, pence, and farthings^ if any, 
to the decimal of a pound, {Art. 114,) and annex it to the 
pounds. Then divide the given number of pounds and 
decimals of a pound by f^; the quotient will be dollars and 
decimals of a dollar. 

£560. 17s. lOd. a £560.892, and £560.892 4- ^ » 
$2492.853^, Ans. 

And $4.84 X £560.S92=r $2714.71728, Ans. 

2. Change 1000 pounds sterling to federal money, allow- 
ing the pound to be equal to $4.44|. 

3. Change £1250. 6s. 8d. sterling to federal money, 
allowing the pound to be equal to $4.84. 

4. Change 975 francs of France to federal money. 1 
franc =rs:$. 186, and $.186 X975ss $181.35, Ans. 

5. Change .5000 francs to federal money. 

6. Change £75 Canada currency to federal money. $4 X 
£75= $300, Ans. 

7. Change £125. 15s. Canada currency to federal money. 

8. Change 1750 tales of China to federal money. 

9. Change 4650 specie dollars of Sweden to federal 
money. 



snttAifGfi or dCMtft<ioittik' 



m 



Artm 19#« I¥eWoii9 to the sdopdim of ibiital mmkev 
in ti^ United States, aQ accountB were kept in pounds, shil- 
lings, pence, and fisifthings. 

A Tablb, showing the nnmbor of shiBiogs at which a dollar is 
valued in each State ; also, the valae of a dollar expressed in the 
SnetioDsl part Of a poond, with the iegsl tale of inteieet in eaeh 
of the States. 



1 
2 
3 

4 
6 
6 

7 
8 
9i 



Sutei. 



10 

U 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 



Maine 

N. Hampshire 
Vermont 
Massachusetts 
Rhode Islmd 
Connecticut 
New Ycurk 
Ohio 

New Jersey 
Pennsylvania 
Delawafo 
Maryland 
Michigan 
Indiana 
Illinois 
Missouri , 
Virginia 
Kentucky 
Tennessee 
N. Carolina 
S. Carolina 
Greorgia 
Alabama 
Mississippi 
Louisiana 
Arkansas 
Florida 
Texas 

Nova Scotia^ 
and Canada ) 



Number of 
shiUingB Id 
adollu. 



6s. 
6s. 
6s. 
6s. 
6s. 
6s. 
8s. 
8s. 

78. 6d. 
7s. 6d. 
7s. 6d. 
7s. 6d. 
8b. 
6s. 
6s. 
6s. 
6s. 
6s. 
6s. 
10s. 
4s. 8d. 
4s. 8d. 

C Federal > 

6s. 

FedM*l> 
Montj. ' I 
PMmmI 
Monej. ! 
r«deral 
Montj. I ', 

6s. 






5s.. 



Yaloe of a dollar In the 
ftacUon of a pound. 




91='£^i=:£^ 






Lend rate 
qfintafeeu 



6 pr. ct. 
6pr. ct. 
6pr.ct 
6pr.ct. 
6pr.ct. 
6pr.ct. 
7pr.ct. 
6 pr. et.^ 
6 pr« ct. 
6pr.ct. 
6 pr. ct. 

6 pr. ct. 

7 pr. ct. 
6 pr. ct. 
6 pr. ct. 
6pr. ct. 
6 pr. ct. 
6pir. ct. 
6 pr. ct. 

6 pr. ct. 

7 pr. ct. 

7 pr. ct. 

8 pr. ct. 
6 pr. ct. 
6 pr. ct. 
'^ pr. ct. 
_ pf . ct. 
8 pr. ct. 

6 pr. ct. 



6 

i 6 



Notwithstanding that all accounts are usually kept in federal 
Mianey, stiE, many tradeis name the prioes of artides of merchandise 
in the old currency of the State in whiek they roside ; thereforS) we 
shall aive soms gsxwFal rales for ohansii^ the diiDiseal oiumiiciss to 
federad money. 

12* 
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f 

m 

Art* 191 • In order to change any of the old currencies 
to federal money, the shillings, pence, and farthings, if there 
he any, must first be changed to the decimal of a pound, 
(Art 114,) and annexed to Uie pounds. 

TO CHANGE THE 0LD CURRSNCT OF NEW SNOLANp,.AND OTHER 
STATES, IN WHICH THE DOLLAR IS EQUAL TO 6 SHILLINGS, 
TO FEDERAL 1I|0NST. 

As 6 shillings is equal to -^ of a pound, there must be 
•^ as many dollars and decimals of a dollar as there are 
pounds ana decimals of a pound. Hence the following 
rule. 

Rule. Divide the given number of pounds and dectnuds of 
a pound hy ^; the quotient wiU be dollars and decimals of a 
dollar. 

1. Change £75. 15s. 9^., New England currency, to 
federal money. 

£75. 15s. 9j^. = £75.79, and £75.79 -f- -^ »: 9252.633^, 
Ans. 

2. Change 7s. 6d., New England currency, to federal 
money. 

3. Change £100. 10s. 7j^d., Virginia currency, to federal 
money. 

4. Change Is., 2s., 3s., 4s., 5s., 6s^, 78., 8s., and 9s., New 
England currency, to federal money. 

5. Change 10s. 2fl., lis. 3^., 12s. 4}d., 17s. llfl., and 
19s. lljd.. New England currency, to federal money. 

TO CHANGE THE OLD CURRENCY OF NEW TORE, AND OTHER 
STATES, IN WHICH THE DOLLAR IS EQUAL TO 8 SHILLINGS, 
TO FEDERAL MONBT. 

As 8 shillings is equal to -jl^ of a pound, there must be -^ 
as many dollars as there are pounds. 

Rule. Divide the given number of pounds and decimals of 
a pound by ^; the quotient wiU be doUars and decinuds of a 
dollar, 

6. Change £500, New York currency, to federal money. 

7. Change £1275. 17s. 6d., Ohio and Michigan currency, 
to federal money. 

8. Change Is., 2s., 3s., 48., 58., 6s., and 78., New York 
currency, to federal money. 

8. Change £175. 158., New Yerk currency, to federal 
money. 
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TO CHANGE* THE OLD CUSKENCT OF NEW iERSBT, AND OTHER 
STATES, IN WHICH THE DOLLAR IS EQUAL TO 7s. 6d., TO 
FEDERAL MONET< * 

As 7s. 6d. .is equal to f of a pound, there must be |^ as 
many dollars as there are pounds. 

Rule. Divide the given number of pounds and decimals of 
a pound by i; the quotient will be doUars and decimals of a 
dollar, 

9. Change £350, New Jersey currency, to federal 
money. 

10. Change £475. lis. 10^., Pennsylyania currency, to 
federal money. 

11. Change Is., 2s., 3s., 4s., 5s., 6s., and 7s., Pennsylvania 
currency, to federal money. 

12. Change 8s. 6d., 9s. 6d., 10s. 6d., lis. 6d., 12s. 6d., 
13s. 6d., 14s. 6d., and 15s. 6d., New Jersey cuirency, to 
federal money. 

13. Change £575. 17s. 6d., Pennsylvania curreney, to 
federal money. 

TO CHANGE THE OLD CURRBNCT OF SOUTH CAROUNA AND 
6E0RGLA., IN WHICH THE DOLLAR IS EQUAL TO 4s. 8d., TO 
. FEDERAL HONEY. 

As 4s. 8d. is equal to /^r of a pound, there must be A^ 
as many dollars as there are pounds. 

HuLE. Divide the given number of pounds and decimals of 
a pound by -^i the quotient wiU bejdoUars and decimals of a 
dollar. 

14. Change £1000, South Carolina currency, totfederal 
money. 

15. Change £25. 6s. 8d., Georgia currency, to federal 
money. 

16. Change £525. 17s. 9d., South Carolina currency, to 
federal money. 

17. Change £750. 10s. 6d., -Georgia currency, to federal 

money. 

18." Change Is., 2s., 3s., 4s., 5s., 6s., 7s., 8s., 9s,, and 10s., 
South Carolina currency, to federal money. 

19. Change lis., 12s., 13s., 14s., 15s., 16s., 17s., ISs., 
and 19s., Georgia currency, to federal money. 
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DUODECIMALS. 

Art* 198* Duodecimals are fractions of a square or 
eiibic foot, and have their origin from the mahiplication of 
one compound number by another, in finding* tne area of 
surfaces, and the cubical contents of solid bodies. 

In measuring surfaces and solids, the dimensions are 
usually taken in feet and inches, feet being integers or whole 
numbers, and inches 12ths of a foot ; hence it is plain that 
the multiplication of feet and inches by feet and inches is 
multiplying integers and 12ths by integers and 12ths. Then 
it follows, that, when feet in length are multiplied by feet in 
width, the product is square feet. When feet in length are 
multiplied by inches in width, or when inches in width are 
multiplied by feet in length, the product is 12ths of a square 
foot. When inches in length are multiplied by inches in 
width, the product is 144ths of a square foot or square 
inches. 

It is also obvious, that, when square feet are multiplied by 
feet in length, the product is cubic feet. When square feet 
are multiplied by inches in length, or when 12ths of a square 
foot are multiplied by feet in length, the product is 12ths of 
a cubic foot. When 12ths of a square foot are multiplied by 
inches or 12ths of a foot ill length, the product is 144ths of 
a cubic foot When 144ths of a square foot or square 
inches, are multiplied by inches or 12ths of a foot in lengtht 
the product is 1 728ths of a cubic foot or cubic inches. 

Illustratiow. What number of cubic feet are there in 
a gfranite pillar 3 feet 9^ inches in width, 2 feet 3 inches in 
thickness, and 12 feet 6 inches in length ? 

• * ft. In. ft. 

Q _1_ 5 I a _-_ tqucn fbtt hi the bm 

° 1^12" I TTI orMdofthcpUbr. 

12 + A 

lOI + A+Tfa 
Ans. 105 + ^+^4.T^ss=lO6Jf cubic feet. 
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Since the fractions of a foot decrease unifonnly in a 
twelvefold ratio, we ma]ic write the numerators only, if we 
distinguish each of them by some mark. IStbs of a foot are 
usually distinguished by An accent, thus, (' ) ; 144ths, 
thus, {"); 1728ths, thus, ( '" ). I2th» of a foot are caUed 
primes; 144ths, seconds; and 1728ths, thirds. 

Omitting the denominators, the operation will appear as 
foUows. 





1 

7 


ft. 
3 

2 


f 

9 
3' 






ir 

6' 


3" 


- 




6 
12 


6' 


3"s 


s. •««»■ Act ia th* tew 

^ or Mrf of Um pdlw. 


4 

101 


2 T' 
3' 0" 


6'" 


• 


106 


6' 


7" 


6'" 


SB 105^ cubic feet 



From the foregoing remarks and illustrations we derive 
this 

Rttle. Write the several denondnatums of the multiplier 
under the corresponding denondnoHons of the multiplicand. 
MtdHply the several denominations of the mudtiplicand by 
each of the denominations in the midttpUer^ in succession^ 
beginning with the lowest^ and write the first term or lowest 
dmymiruaion of each partial product directly under its mul' 
tipUer. Find the si£9n of the partial products as in addition 
of compound numbers j their sum ufill be the total product. 



1. What number of square feet 
are there in a board 12 feet in 
length, and 6 inches in width? 

3. How many cubic feet are 
there in a box 5 feet in length, 
4 feet in width, and 3 feet 6 inches 
in depth? 



2. How many square feet are 
there in a floor 20 feet in length, 
and 15 feet 6 inches in width ? 

4. What number of cubic feet 
are there m a stick of timber 12 
feet 9 inches in length, and 2 feet 
square ? 



5. What number of square feet are there in a floor 16 feet 
6 inches long, and 12 feet 8 inches wide ? 

Ans. 209 square feet. 

6. How many square feet are there in a board 17 feet 
6 inches in length, and 1 foot 7 inches in width ? 

Ans. 27 sq. ft. 8' 6'' = 27^ sq. ft. 
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PHOBLEMS. 

" Art* 19S« A Problem is a question proposed, m rrhiA 
two or more numbers or terms are giren, to find one or more 
numbers or terms answering the conditions of tiie question. 

PBOfiLEM L TBS SUM op two numbers anb dnb of 

THEM BEIXG GIVEN, TO FIND THE OTHER. 

The sum of two numbers in 20, and one of them is 12 ; 
what is the other ? 

If we take the given number 12 from the given sum 20, 
the number left must be the other; thus, 20 — 12 =8, the 
other number. Hence, the foHowing rule. 

Rule. Subtract the given, rmrnber from the given sufih the 
reTnainder will be the number required. 



J. A farmer paid 110 doUais 
lor « juke of oxen and a cow ; 
the cow was worth 30 dollars. 
What was tM valnaof the oxen? 



1. James gave 75 cents for an 
arithmetic and slate; the price 
of the arithmetic was dO cents. 
What was the pdoe «f the slate? 

dw BellHnQf^al is composed of copper and tin ; the great 
bell at Moscow weighs 432000 pounas, and contains 34^»600 
pounds of copper. What number of pounds of tin does it 
contain ? Ans. 86400 lbs, of tin. 

PROBLElt II. THE difference BETWEEN TWO NITHBE&S 
AND THE SMJLLLER NUMBER BEING GIVEN, TO FIND THE 
GREATER NITMBER. 

Suppose the difierence between two numbers to be 25, 
and the smaller number to be ^; what is the greater 
number ? 

I Adding the difference 25 to the smaller number 60, their 
sum is 75, the greater number. Hence, the following rule. 

Rttle. Add the difference to the smaller number, their sunt 
mil be the greater number. 



1 . Henry paid 25 cents for Ids 
breakfast, which was 15 cents 
less than he paid for his dinner. 
How many cents did he pay for 
hiJB dinnerf 



2. William paid 35 cents more 
ios his cap than he paid for his 
shoes; his shoes cost 90 cents. 
What number of cents did he pay 
for his cap? 



3. Suppose the diSerence between two numbers to be 
4750* asid the smalkr number to be 7250; what is the 
greater n umber ? Ans- 1 2000. 



MS 



PJKOBIiBM WL tarn difversiicb lomvBSM: tw» wimsaEs 

AMD TBX CftSATXS mrUBSR BSHW «IV11I, to F1K9 THB 
ftMAZJIiES NtriCBES. 



Suppose the di&ience between two numbers to be 90*2 
and me greater number to be 120 ; what is the smaller 
number? 

JS we take the difierence 30 from the greater number I20> 
the remainder is 90, the smaller number* Henee» the follow- 
ing, rule* 

JSuLE. Sultract the difference from the greater number^ 
t^ rerrumider wiU he tke maikr mtmber. 



X, Sarah peifoms 35(^ qoe^- 
tions in arithmetic each week; 
Caroline perfonns 75 questions 
kHathaa^ttah. HowsuHnyqiues- 
tuns does Caxoline pecfbnn each 
week ? 



9. Mary hisatadied 600 pages 
of history; Eliza has studied 126 
pages less than Mary. What nam- 
Bor ef pagas of histosy haa Ehasa 
studiedl 



^. Suppose the difference between two ninaben to be 
1S650, and the greater number to be S4SSd; what is the 
smallei: number ? Ans. 11^5. 

PROBLEM IV. THB StTM ANt} DIFFERBNCS OF TWt> NUBfBBRS 

4 

BEIIT0 GlVBNi TO PntD THE N^OMBEftS. 

If, to the sum of two numbers, we add their diflTerence, 
the amount will be twice the greater number. Take the 
numbers 60 and 40 ; their sum is 100, and their difierence is 
20, and 100 -f- 20=^ 120, which is twice 60, the greater 
immber. 

Again ; if, from the sum of two numbers, w^ siibtfact 
tfaeir difierence, the remainder will be twiee the smaller 
lilimber; thus, 100 — 20=80, which i» twice 40, the smaller 
number. Hence, the following rules. 

Rule I. Add tke difference of the two numbers to their 
sum, divide the amourd by 2, the quotient toUl be the greater 
TtuTTtber ; then subtract the difference from the greater num" 
ber, the remainder will be the sma^er number, 

Rfle II. Subtract the difference of the two numbers from 
their sum, divide the remaiTtder by 2, the qtwtient wiU be the 
smciSer number ; then add the difference to the smsUer numr 
bett their sum vnU be the greater mmber. 
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PROBUSMS. 



1. A gestlemaa paid 396 dol- 
Ian for a hone and chaise ; the 
chaiae coat 75 dollan more than 
the horae. What was the cost of 
eachf 



2. The saJaiiaB of two teai^ 
en, A and B, amooat to 2700 
dollan a year; A receives 300 
dollan more than B. What is 
the salary of each? 



3. A gentleman left an estate amounting to 1850Q dollars, 
to be divided between his wife and daus^hter; the wife 
was to have 3750 dollars more than the daughter. What 
number of dollars did each receive ? 

Ans. Wife received 811125. Daughter received $7375. 

PROBLEM V. THB PRICE OF A UNIT OF ANY QUANTITY 
BEING GIVEN, TO FIND THE VALUE OF THE GIVEN QUANTITY. 
ALSO, TO FIND THE VALUE OF ANY PART OP A UNIT OF THAT 
QUANTITY. 

Suppose the price of a barrel of flout to be 7 doUaas, what 
is the value of 5 barrels ? The value of 5 barrels must be 
5 times 7 dollars, which is 35 dollars. What is the value 
of Sj^ barrels ? 8j> times 7 dollars, which is 59^ dollars. 
What is the vdue of f of a barrel ? f of 7 dollars, which is 
5^ dollars. Hence, the following rule. 

Rule. Multtply the price of a unit of the given quantity 
by the number expressing the quantity , the product unU be the 
value of the quantity required. 



1. If the price of a bushel of 
potatoes is 45 cents, what is the 
value of 40 bushels ? 



2. What is the value of a 
piece of cloth measuring IS^ 
yards, at 20 cents a yard t 



3. If an acre of land is worth 32^ dollars, what is the 
value of 325^ acres ? Ans. 10660^ dollars. 

4. If the price of an acre of land is 32J dollars, what is 
the value of | of an acre ? Ans. 28^ dollars. " 

PROBLEM VI. THE VALUE OF ANY QUANTITY BEING GIVEN, ^ 
TO FIND THE PRICE OF A UNIT OF THAT QUANTITY. 

Suppose the value of 5 barrels of flour to be 35 dol- 
lars, what is the price of 1 barrel ? The price of 1 barrel 
must be ^ of 35 dollars, which is 7 dollars. If 8^ barrels 
be worth 594- dollars, what is 1 barrel worth ? 1 barrel 
must be worth ^ of 59 j^ dollars, which is 7 dollars. If ^ 
of a barrel be worth 5^ dollars, what is a barrel worth ? A 



im 
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Rule. Divide the value of the given guomtity by the munr 
htr tacprening f^ fudfOity, the quotient vntt be the value of 
a uwt&fthttt guanttty, 

2. K IBf fvdi of «Mi are 
woidi ^^ ixikuM, wlMt m Ifas 

3. A genflenmn pttrch&sed a fitrm containing 935]^ acres, 
fef Tidiidn Ite jRiid I0660| dollars; what did H cost per 
acref Ans. 92f dollars. 

4. A gentleman purchased a lot of land containing f of an 
acre, Ibr wfaSeh he paid 88|f doBafS ; vfhxA is the value of 
on ^cfe I Ans. 9Sf dollars. 

PROBLEM YII. THB PRODUCT OF TWO NUMBERS OR FAGTOM 
AND SITHER OF TH£M BEING OIVBN, TO FIND THE OTHER. 

if we amdyie the qwBStioiia in Problem 6, we shall per* 
ceive that the value of any given quantity is the prodact of 
the price of a unit multiplied by the number expressing the 
quantito'. The area or superficial contents of a square or 
pasallelQ^^sam is the jprodoct of its length midtiplied by its 
breadth. JleHoe the loUowiiig rule. 

Rvxs. Divide the giben pradket iff the given fitctor, ihe 
quotient tviil he the other facUtr^ 



1. The pnMhxet of two num- 
ben is 68, and one <^ Ihem is 7 ; 
what astheotiher? 



2. The prodact of two facton 
IB 133, and one of them is II ; 
^aft is the oii^! 



3. The floor of a school-room contains 2400 square feet ; 
its leqgth is 60 feet. What is its width ? Ans. 40 feet 

4. A certain lot of land contains 1650 square feet; its 
width is 22 feet. What is its length ? Ans. 75 feet. 

5. A gentles&an purchased a isisxxi containixjugf 120 acres; 
its form is^ right-angled parallelogram; its*kngth is 160 
rods. What is its width? Ajis. 120 rods. 

6. There is a board ience which is 5 feet in height, and 
contains 720 square feet ; what is its length ? 

7. A farmer planted a piece of ground with potatoes in 
rows 3 fe«t ajMHt-; <lhe1iii«i ill eadh tow were also 3 feet 
apart; there were 120 rows and 18000 hills in the field, 
what was the number of hills in each row ? 

13 
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PROBLEM Vm. THB PRODUCT OF THRBB NVICBBB8 OB FAO- 
TORS AND ANT TWO OF THEM BEUTO OIVBM, TO FQfD THB 
OTHER. 

Suppose a stone pillar to be 3 feet in width, 2 feet in 
thickness, and 10 feet in length ; what number of cubic feet 
does it contain ? 

Multiplying its width, 3 feet, by its thickness, 2 feet, the 
product is 6 square feet, the area of its end or base. Multi- 
plying this area 6 square feet, by its length 10 feet, the pro- 
duct is 60 cubic feet Hence, it is plain, that if we divide 
the number of cubic feet in any regular solid body by the 
product of its width multiplied by its thickness, the quotient 
must be its length.' 

Also, if the product of any three numbers or factors be 
divided by the product of any two of them, the quotient 
must be the third number or factor. Hence, the following 
fule. 

Rule. Divide the given prodttct by the product of the two 
given numbers or factorsy the quotient will be the third 
number or factor required. 



1. Suppose a load of wood to 
be 8 feet long, and 4 feet wide ; 
how high must it be to contain 
1 oord or 188 cabie feet ? 



3. Suppose a pile of wood to , 
be 8 feet high, and 4 feet wide ; 
how long must it be to contain 4 
oords or 513 cubic feet! 



3. There is a stick of timber 1 foot 9 inches in width, 1 
foot 6 inches in thickness ; what must be its length to con- 
tain 1 ton ? Ans. 15^ feet. 

4. The product of three numbers is 8250; the first is 40, 
the second is 16.5. What is the third ? Ans. 12.5. 

5. Suppose a carpenter wishes to construct a cubical box 
of sufficient capacity to contain 360 cubic feet ; he has been 
directed to maice it 12 feet in length, and 6 feet in width. 
What must be its depth ? Ans. 5 feet. 

6. There were 57600 cubic feet of earth dug from the 
cellar of a church ; its length is 90 feet, and its depth 8 feet 
What is its width ? 

7. In excavating a canal 2640000 squares of earth were 
removed ; its width is 30 feet, and its depth 12 feet. What 
is its length ? 

Nor. a square of earth ooatatns 216 caUe feet 
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PRAC^ICAL'QUESTIONS IN 
DECIMAL FRACTIONS. 

Artm 134. 1. Wh»t is the sum of seventy-five hundred 
thousandths and ninety-five millions ? What is their differ- 
ence? 

2. The sum of two fractions is one hundred sixty-Qve 
ten-thousandths ; the smaller fraction is five thousandths. 
What is the greater fraction ? 

3. The difference hetween two fractions is six hundred 
seventy-five thousandths ; the smaller fraction is seventy-five 
thousandths. What is the greater fraction ? 

4. The difierence hetween two fractions is three hundred 
and fifteen thousandths ; the greater fraction is thirty-six 
hundredths. What is the smaller fraction ? 

5. The sum of two fractional numhers is 4.25; their dif- 
ference is 2.75. What are the numhers ? 

6. The product of two fractional numhers is .015; one of 
the numbers is .06. What is the other ? 

7. If the price of a yard of broadcloth is 84.25, what is 
the value of .875 of a yard i 

8. If .125 of a yard of broadcloth is worth .375 of a dollar, 
what is a yard of the same kind of cloth worth ? 

9. If 32.25 yards of shirting be worth 86.45, what is the 
value of 1 yard ? 

10. The floor of a school-room contains 983.125 square 
leet ; its length is 32.5 feet. What is its width ? 

11. A gentleman purchased a lot of land containing 
1868.625 square feet ; it measures 24.75 feet in width. What 
is its length ? 

12*. A gentleman purchased a farm for which he paid 
83193.875 ; the price per acr& was $25.50. What number 
of acres did the farm contain ? 

13. A log of mahogany contains 57.375 cubic feet ; its 
length is 12.75 feet; its width is 2.25 feet. What is its 
depth? 

14. There is a pile of wood which measures 5 cords ; its 
length is 40 feet, its width is 3.75 feet. What is its height ? 

15. A carpenter was directed to make a bin of sufficient 
capacity to hold 75 bushels of grain. He was also directed 
to make it 8 feet in length inside, and 3.25 feet in width. 
What must be its depth ? 



C0MPABI9QN QF NUMBBRS J^ND 

Art* ISHL £vEEY number is sonie propgrtioiaal pfiit of 
every other number, and every (^uantiiy is sooi^ pro^oip 
f ional part of every other quantity of the same kind. 

We compare |i less number with a gieater to Mceslain 
^^hat part the less number is of the greater, and we compare 
the greater with the less to ascertain what part the greater 
is of the less. 

For a similar purpose, we compare a smaller quantity 
with a larger of the same kind, and the larger with the 
smaller. 

As every fraction expresses the part which its numerator 
is of its denominator, we can express the yaxt which one of 
two given numbers is of the other by maldng that number 
which is called the part the numerator of a fraction, and the 
other the denominator ; the fraction thus formed wiU exporess 
the required part. 

Illustration. William has 5 apples and Henry has 10. 
It is plain that William has -ji^ or |- as many as Henjry, and 
it is equally plain that Henry has -^ or 2 times a? many as 
William. 

What part of 8 shillings 3 pence is 2 shillingis peace ? 
8s. dd.=99 pence. 2s. 9d. = 33 pence; and 33 pence is 
ft or i of 99 pence. 

What part of $1,625 is $4? $1,625 =? 1625 mills. $4 
= 4000 mills. 4000 mills is fm or ff of 1625 mills. 

What part of 4.5 miles is 2.25 miles ? 4.5 = 450 hun- 
dredths. 2.25=225 hundredths. 225 hundredths is i^ 
or A of 450 hundredths. 

What part of 4J is 2f ? 4J = ^. 2|=JJi. i^sw^U^. 
J^ = Vf. AndV^isiiiof^UA. 

From the above remarks and illustrations we derive the 
following 

Rule. If the tioo nuTribers or quantities are of different 
denominations, reduce them to the same. If the tvfo fractions 
have different denomiviators, change them to firactions which 
shall have the least common denominator. Then write that 
nwnber or numerator which the qaestimi requires to he a part 
of the other for the numerator of a fraction, and the other for 
the denominator ; the fraction thus formed loill express the 
part required. 



coMPARisdN OP mjUBiKRS jiin>} auAmrnss. I^ 



i; What ^ait of 9 podndi is 7 
pounds ? 

3. What part of 17 abres & 15 
acres? 

5. What part of 2 shilling is 
5 pence t 

7. Wfaatpoitof 5 gallonsisS 
qoarta! 

9. What part of 5 yavda is 
3.76yaxda! 



2.. Whal part of 5 yaida te 19 
yaids? < . 

4. What part of 9 doUaxa k 
16 dollars? ■ - - 

6. What part of 17 shillings k 
3 pounds? 

8. What part of 9 h. 30 m. b 
Ih. 15 m.? 

10. What part of I of a mile k 
f ofamik? 



11. What part of £12. 16s. 6d. is £9. 12s. 3d. 2qrs. ? 

^^^' mi- 

12. What part of 500 dolburs is 25 dollars and 15 cents I 

Ans. T^^. 

13. What part of 5 tons is 15 cwt 3 qrs. 14 pounds ? 

Ans. ff(. 
14.. What part of 35 yards 3 qrs. is 15 yds. 1 qr. 2 na.f 

Ans. ^. 

15. What part of 5hhd8. is 3 hhds. 17 gals. 3 qts. 1 pt? 

Ans. tH- 

16. What part (^ 10 dollars is 15 doUais and 75 cents I 

Ans. |f^ 

17. What part of 42 miles is 17 miles 5 ftirlongs ? 

Ans. •^. 

18. What part of 125 acres is 175 acres 2 roods ? 

Ans.}^ 

19. What part off of t is f off? Aos. |. 

20. Wliat part of 25f is } of 12| ? Anipi||. 

21. Wliat part of 17 hours 20 minutes is 21 hours ? 

Ans. ff . 

22. What part of 75.25 acres is 25.5 acres ? Ans. Hf. 

23. What part of a barrel of flour can I purchase with 5 
dollars, when the price is $7,375 a barrel ? Ans. ^. 

24. When flour is worth 6 dollars a barrel, what part of a 
barrel can be purchased with 2.25 dollars ? 

Ans. f of a barrel. 

25. When wheat is f of a dollar a bushel, what part of a 
bushel can you buy with |- of a dollar ? Ans. ff . 

26. What part of a ton of iron can you purchase with 271 
dollars, when the price of a ton is 95 dollars ? 

Ans. m of a ton. 
^. When coal is worth 7 dollars a ton, what part of a ton 
can you purchase with 2.125 dollars ? Ans. ^ of a ton. 

28. A owns 4254* acres of land, B owns 375| acres. 
What part as much land does B own as A? Ans« -^^^ 

13* 



flIMPLK RATIO AMD SiMPL 

PBOPORTION, 

JkTU 19G* Tbb part which one nun;ibipr is of anoiher is 
Bometimes called the r$ttio of the one to the other ; thus, 3 is 
I ^ ^ and the ratio of 3 to j^ is 3 •'^ 5a^{, Hence, the 
ratio of one number to anptiier is expressed by the qt»oii«At 
<»biaiDed by dividiag the ene l^ tha other. 

The two given naB^>«rB are called the terms of the ratio; 
the first number or term is called the antecede7U^»iii the 
second) the consequent. 

The ratio of one. number to JEmother is expressed or written 
iti two different forms. 

The first is by a fr action^ miting ths antec^^isnf for the 
nuv^ratar^ and the conseqitent for the defwminatar ; thus, 
tie ratio <jf 8 ^ 12 ^ |^. 

The second is by placing two points indieating division 
jbiUm^n th^ttpo terms jtf the rn^ip ; ihus^ the rdtioifSif 12 
iswrUteai^* 12. 

1. Wliali8liMnfeioof4tD8?i t. Whatiat]M|ialK>#f 8«o4? 



%. Wh^t is the ratio of 7 to 9? 

t. What in the ni^ pf 1$ 
cents to XI cents t 

7. What Is the ratio of 17 shil- 
lings to £^^ 

^, What is the ratio of $1.35 
to 4 ddOns? 



4. What is the ratio ofQ to 7? 

6. What i9 the ya|io ^ 19 
pounds to 16 pounds! 

8. What 18 the ratio Af 9 gal- 
lons to 9 quarts! 

10. What is the ratio of } of a 
yd.to|pf«fd.f 



Arlt 197# "When we fctave four quantities or nui^rs 
given , two of them having the same name, the other two 
havipg also a like aune, and the ra$io of die firyt te the 
second being equal to tl^ ratio of the third to the fourth, 
these four quantities or numbers are said to be in proportion. 
Iletice, proportion is the equality of two ratios. 

Illttstsation. There are two nieces of cloth : one meas- 
ures 6 yards, and is worth 15 dollars ; the o^er measures 

5 yards, and is worth 24 dollars. Comparing 8 yards with 

6 yards, we perceive that 8 yards is f of 5 yards. Compar- 
ing 24 dollars with 15 dollars, we perceive that 24 dollars is 
)4 of 15 dollars. Hence, U is nlain that 24 dollars is the 
same proportional part of 15 dollars that 8 yards is of 5 
y^r^s; also, that the ratio of 5 yards to 8 yards h equal to 
the ratio of 15 dollars to 24 dollars; therefore, these four 
glllWUitiea or numbei:^ constitute a proportion* 

Tjm u»M^ xs»ijfk^ ef iM^en^ that tb0 two ration «m 



equal, aad that the fopr tem^ are in poporUon^ is, bjT plac- 
ing: two short parallel lines between die two ratios, ana two 
points indicating division between the two tenns of each 
rajtio ; thus, 5 : § = 15 ; 24 The whole expression is read 
|hus : the ratio of 5 to 8 is equal to the ratio of 16 to 24. 

A more convenient m#thod of indicating the equality of 
two ratios is by expressing each of the r^ios by a fraction, 
and placing the sign of equality between them ; thus, | ;;?: 

t|. This expression is read thus : 5 divided by S equals 15 
ivided by 24. 

A third method is by placing four points^ between the two 
mlies, and two pcnnts between the two temw of each ratio ; 
|bus,^:$: ; li$:94; and this axpression is usually nuhdthiia: 
as 5 is to 8, so is 15 to 24. 

Jkwtm ISIS* The first ani f«oitb ntunbefs or tenas of a 
iNToportioa are called the extremes, and the second and third 
«9flibers or teroM are called ihe means. In the other 
in^^hod ei writing the terms, the nuiaeralor of the first fne- 
tion and the denominator of the second are the extremes, and 
Hm denaminnitor of the first ficaciioa and the nucoerator of the 
eeeoad are ^e meMui. 

Since the quotient of the first term divided by the secoiui 
is equal to the quotient of the third divided by the fourth, it 
follows that the product of the extiemes is equal to the prod- 
uct of the means.. 

Take the proportion S:S9a:15:24, or |»H^ The 
product of the extremes 5 X ^ bs=^120. The product of the 
»eBaaSXl5n>l20. 

The product of the extremes in every proportion being 
0f|ual to the product oi the means, it follows that if the prod- 
net of the extremes be divided by either o{ the means^ ihe 
quotient will be the other mean ; also, if the product of the 
means be divided by either extreme, the quotient will be the 
o^er extreme. 

Art. 190* In every practical question in simple propor- 
tion there are three numbers or terms given, to find a fourth 
term, or answer to the question ; two of which have the 
same name, or are of a like kind, and the other has the same 
name, or is of the same kind, as the required fourth term or 
answer. 

Illustration. Supjpose 6 barrels of flour to be worth 36 
dollars, how many dollars are 8 barrels worth ? 

In this question we have two quantities of flour given, 6 
barrels 9m 9 b»xrels» ifhkh numbers fpre the 4rjit and 
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second terms of a proportion ; we have given also 96 dollars, 
the value of 6 barrel, which is the third term, and we are 
reauired to find the value of 8 barrels, or the fourth term.' 

Multiplying the third term $36, by the second term 8, the 
product is $288 ; dividing this product by the first term 6, 
die quotient is $48, the fourth terA or value of 8 barrels. 

Ajrt. 190* Arranging the three given numbers or terms 
An proper form or order, is called stating the question. 

From the preceding remarks and lUustrations we obtain 
the following rule. 

Rule. Write that number far the third term which has the 
same namej or is of the same kindy as the required fourth term, 
or answer » 

Then ascertain whether the fourth term or answer miist be 
greater or less than the third term; if the fourth term must 
be greater than the thirds write the greater of the two 
remaining numbers for the second term, or numerator of a 
fraction, and ike smaller for the first term, or dcTiominator ; 
but if the fourth term or answer nmst be less than the thirds 
write the smaller of the tufo remaining numbers for the second 
term^ or numerator of a fraction, and the greater for the first 
term, or denominator, 

Mtcltiply the third term by the numerator, or second term, 
and divide the 'product by the derwminator, or first term; the 
quotient will be the fourth term, or answer, in the same 
denomination as the third term. 
~ When the first and second terms are compound numbers, or 
when they are of different denominations, rediuce them to the 
lowest denomination mentumed in either of them; and when 
the third term is a compound number <, reduce it to the Unoest 
derwmination mentioned in it. 



1. The first term of a propor- 
tion is 6, the second 8, the third 
12 ; what is the fourth? 

3. If 6 yards of cloth cost 12 
dollars, how many dollars will 8 
yuds cost? 

. 5. If a man travel 12 miles in 
3 hours, how many miles will he 
travel in 5 hours? 

7. If 10 bushels of potatoes 
last a family 8 months, what 
number of bushels will last the 
same fanuly 18 months ? 



2. The first term of a preop- 
tion is 8, the second 6, the third 
16 ; what is the fourth ? 

4. If 8 yards of cloth cost 16 
dollars, how many dollars will 6 
yards cost? 

6. If a man travd 20 miles in 
5 hours, how many miles wiU he 
travel in 3 hours? ^ 

8. If a fiunily consume 15 
bushels of apples in 12 months, 
how many bushels will the same 
&mfly consume in 8 months ? 



mom iuxio 4m poiPtB fBnufovum^^ IS9 



p. If 10 buneiB of floor are 
fporth 60 doHsuB, how many dol- 
lars are 15 bairels worth ? 

11. If 13 men oan perform a 
.]pieee of work in 15 ^afs, how 
nany mon will perfoim the aune 
work in 30 dsiys'^ 

13« 1£ 8 men can 4ig a cellar 
in 10 ^jB, what number of men. 
will be leqfoned to dig Uie same 
ii> 5 daja? 



la. If 15 b«n«i9 of floor 9i$ 
worth 90 ddlars, how mstfiy dol- 
lars are 10 barrels worth t 

13. If 6 men can perform a 
piece €it virofk in SO oiyB, how 
many men will pezfom the waam 
work in 15 days ? 

14. If 16 men can build the 
walls of a house in 5 days, how 
msBT days will it teke 8 Hien to 
build the same walla? 



h If 5 yards of broadclotii cost 30 dollan, how many dol- 
lars will 8 yards of the same cloth cost ? 



Is- 

$:8==30:48. Ans. 



itmtrtA' 



{xA = ^==&. Awu 



In tliis qucstJAn the required foitrth term or aosw^ is to 
be in money ; hence we write 30 dollars for tJie third tetm. 
8 yards heing f of 5 yard0,8 yards will cost f of 30 d^Hn^s ; 
tbeidare, we wrile 8 for the second term or niunerator of a 
fraction, and 5 for the first term or denominator. We obtain 
the fourth term, or answer, by multiplying the third term by 
the second, or nunxerator, and then dividing the {voduet by 
the first term, or denominator. 

2. If 48 dotlars will pay for 8 yards of broadcloth, how 
iBMiy yards of the same cloth can be purchaaed with 30 
dc^lars? 



IflT sTAvamifv. 
f f jrda. 7d«. 

4S:30=s8: 5. Ans. 



2in> BTAnniSHT. 

||X8s*»^«=5. Ans. 



In this question, the required fourth term, or answer, is to 
be in yards ; hence we write 8 yards for the third term. 30 
dollars l>eing only }f of 48 dollars, we can purchase only |{ 
of 8 yards with 30 ddlars i tber^fbre, we write 30 for tne 
second term, or numerator of a fraction, and 48 for the first 
term, or denominator. 

3. If 20 men can perform a piece of work in 15 days, how 
many men will be required to»perform the same work in 10 
di^ya? 

1^X^ = 30. Ans. 

As the required fourth term, or answer, is to be a numbe? 
of men, we write the 20 men for the third term. As tlie 
sanve work is to be jperformed in f^ of the time in which 
20 men can perfimn it, it will require |^ of 20 men to per* 



1st 8TATBWSm. 
da. da. m. id. 

Id: 15ar20:30.Ans. 
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form it in 10 days ; therefore, we write 15 days for the 
second term, of numerator of a fraction, and 10 days for the 
first term, or denominator. 

4. If 30 men can perform a piece of work in 10 days, how 
many men will he required to perform the same work in 16 
days ? 

I8T BTAraMSNT. 2nD BTXTSMSNT. 

15 : 10 = 36 : 20. Ans. fj X 36 = 20. Ans. 

As the answer is to he a numher of men, we write 30 
men for the third term. As it will require only -f^ as niany 
men to perform the same work in 15 days, we write 10 days 
for the second term, or numerator of a fraction, and 15 days 
for the first term, or denominator. 

Airt« 131* When the first and second terms, or numera- 
tor and denominator, have a common factor, the operation 
may he abridged by dividing . each term by that common 
factor, or by reducing the fraction to its lowest terms. 

5. If 40 sheep yield 120 pounds of wool at a shearing, 
how many pounds will be obtained from 320 sheep ? 

1st 8TATBXBMT. 2nD 8TATBIIXNT. ' 

S. 9. Ibl. Ibl. ItM. ItM. 

40 : 320 == 120 : 960. Ans. 5^ X 120 = 960. Ans. 

Dividing the first and second Reducing -^^ to its 

terms by their greatest common lowest terms by dividipg 

factor 40, we have this state- its terms by 40, we have 

ment. this statement. 

■• ■• lbs. lb*. Ibt, lbs, 

1 : 8= 120 : 960. Ans. f X 120 = 960. Ans. 

6. If 75 acres of land are worth 1500 dollars, what is the 
value of a farm containing 300 acres ? Ans. 6000 dollars. 

7. If 500 men consume 50 barrels of provisions in 6 
months, how many barrels will 350 men consume in the 
same time ? Ans. 35 barrels. 

8. If 200 dollars gain 12 dollars interest in one year, liow 
much interest will 750 dollars gain in the same time ? 

Ans. 45 dollars. 

9. Purchased 75 tons of coal, for which I paid 525 dollars ; 
what must I pay for a cargo containing 325 tons ? 

Ans. 2275 dollars. 

10. If a post 6 feet in height casts a shadow 8 feet in 
length, what must be the height of a tree that casts a shadow 
90 feet in length at the same time ? Ans. 67,^ feet. 

11. How many days will it take a ship to sail round the 
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globe, allowing it to be 25000 mil^ in ciicmn&ience, if she 
sails at the rate of 2640 miles in 12 days ? 

Ans. 113^ days. 

12. If it will take. 25 barrels of flour to pa}r a debt when 
flour is $5.25 a barrel, how many barrels will it take to pay 
the same debt when flour is worth $6.50 a barrel ? 

Ans. 20^ barrels. 

13. Borrowed of a friend 225 dollars for 30 days ; I after- 
wards loaned him 450 dollars. What number oil days must 
he keep the 450 dollars to balance the previous favor ? 

Ans. 15 days, 
t 14. A ship's company of 12 persons is supposed to have 
bread sufficient to last their voyage, allowing each person 12 
ounces a day. They pick up a crew of 6 persons in distress, 
whom they permit to share their daily allowance with them. 
What will l^ the daily allowance of each person ? 

, Ans. 8 ounces. 

15. If 2 cwt. 1 qr. 14 lbs. of sugar be worth $21.75, what 
will be the value of 42 cwt. 3 qrs. at the same rate ? 

cwt. w. IIm. cwt. or. 9 «• S «• 

2. 1. 14 : 42. 3 = 21.75 : 391.50. Ans. 

In this question, .the first and second terms being com- 
pound numbers, each of them must be reduced to pounds. 

16. If a piece of linen containing 21 yards is worth £3. 
5s. 3d. Iqr., what will be the value of 4 pieces of linen, con- 
taining 84 yards ? Ans. £13. Is. Id. 

17. If 7 yards of ribbon are worth 6s. 8d., what is the 
value of 42 yards ? Ans. £2. 

18. If 7 ounces of gold are worth £30, what is the value 
of 7 lbs. 11 ounces ? Ans. £407. 2s. lOd. 1| qr. 

19. Purchased 54 yds. of broadcloth, for which I paid 
£60. 15s. ; how many yards of the same kind of cloth can I 
purchase with £10. 2s. 6d. ? Ans. 9 yards. 

20. Parchased 25 a. 2 r. 20 rods of land, for which I paid 
$639.0625; what is the value of a farm containing 205 
acres, supposing the land to be of the same quality ? 

Ans. $5112.50. 

21. If I of an acre of land is worth 15 dollars, what is 
the value of | of an acre ? 

1st btatbmbnt. 2in> statbmbiit. 

a. a. • t eU. 7 • f eta. 

1 : 1= 15 : 17.50. Ans. 1 = J X 15= 17.50. Ans. 

i 
If ^ of an acre of land is worth 15 dollars, |^ or a whole 
aei^ must be worth | of 15 dollars, and | of an acre must be 



V 



worth i US nmeh td$ h irhol^ acte ] liaici^ i^ hure 4ie iMi 
lowing 3rd statemeilt* 

t «f <l^ 16«te iVm. Aw. 

Pupils riiottld be required to dnsllyte, staite, and perfom 
each of the foUowing problems in a similar manner. 

22. If f df a yard of cloth is worth 91.15, what is | of a 
yard worth? Arts. 714 cents. 

23. If I of a lot of land is worth l50 dollars, what is the 
value of I of the same lot? Ans. 320 dollars. 

24. If f of a yard of cloth is worth ^ of a dollar, what 
is the value of 12f yards ? Ans. tll.6». 

25. If 6 men can mow 7^ acres of grass in 11} days, 
how many acres can they mow hi 8^ days ? 

Ans. 192^1 acres. 

26. If 7| pounds of butter ate worth 1^ doflars, what i^ 
the value ol 27| pounds ? Ans. $5.30||f . 

27. If a man |>erform a journey in 7j days, travelling 12J 
hours each day, in how many days wifl he perform it, if hd 
travel but d^ hours each day t 

28. If 15 yards of cloth cost $45.75, how many yafids 
can be purchased with 366 dollars ? 

45.75 : 966.00 » 15 i 120.;An8. ^ffff X I5^=sz 120. Ans. 

29. If 12.75 acres of land are worth $255, what Is tile 
value of 102 acres of the same quality ? 

30. If .75 of a bushel of wheat is worth .90 of a dollar, 
what is the value of 24.5 bushels ? 

31. If 25 dollars will pay for the transportation of 5 tons 
102.5 miles, what distance can 5 tons be carried for $125- 
.375 ? 

32. Paid $37.50 for 5 barrels of flour ; how many barrels 
can be purchased with 450 dollars ? 

33. How many bushels of corn, at $.625 a bushel, ^vill 
amount to as much money as 75 bushels of wheat, at $1.25 
a bushel? 

34. How many yards of cambric, .625 of a yard in width, 
will be required to line a lady's dress containing 10.75 
yards, that is .875 of a yard in width ? 

35. If it take 4.75 ya^ds of br<^clo!lh that is 1;5 yards 
wide to make a gentleman's cloak, how many yards of silk 
Aftt » only »875 of a yard wide will be required to line it ^ 



COMPOITND RATtO AND COM- 
POUND PROPORTION. 

Art* 199* A CoKPooKD Ratio is the ratio of the prod* 
iict9 obtained by ntultiplyiiig tbe oorreBpondiog t^cmi of 
two or mcnB simple ratios. 

Illtjstsation. The single ratio of 3 : 5 ^^ f . 
' The simple ratio of 4 : 7 s=b |« 

Multi|dying the terms of the ratio 3 : 5 by the corresponding 
terms of the ratio 4 : 7, we obtain the oomposite or compoond 
ratio 12 : 35, 

Multiplying f by f , we obtain the same compound ratio, ^, 
in a fractional form. 

JLvt* 133. Compound Proportion is the equality of two 
ratios, one of which is compound, and the other simple. 

Every question id compound proportion always contains 
an odd number of terms, as five, seven, nine, &c. They 
terms are distinguished into terms of suppositionf and terms 
of. fiemand; the number of the former is always one more 
than that of the latter. One of the terms of supposition 
alleys has the same name, or is of a like kind, as the 
required term, or answer ; which must always be made the 
third term in stating. Each of the remaining terms of sup- 
position has its corresponding term of demand of a like kind, 
one of which must be made the first term of a simple ratio 
in stating, and the other the second. 

lLi.nsTRATioN. 1. Suppose that 12 men can earn 600 
dollars in 25 days ; how many men will be required to earn 
400 dollars in 20 days ? 

This question contains five numbers or terms; the first 
three are the terms of supposition, and the last two are the 
terms of demand. 



1st 8TATBMBMT. 



600 dollars : 400 dollars. # .^ 
20 days ; 25 days. ^ — ^"^ "^^^' 



12000 dollars : 10000 dollars z=z 12 men : 10 men, the iium- 
ber required. 

As the required term or answer is to be a number of men, 
we write 12, the supposed number of men, for the third term. 
12 men are supposed to earn 600 dollars in 25 days, and it 
will require only |^ J of 18 men to earn 400 dollars in the 
same number of days; therefore, vre write 400 dollars for 
the second term, and 600 dollars for the first term. As 
the 400 dollars is to be earned in }^ of the number of 

14 
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ijayt, ii will requirt fA ftft^iaanir nen i^ eari^ 40G doUai* ia 
^ of the time ; therefore, we wiite 25 xiaya for the second 
term, and 20 days for the first term. 

Mukijplying the ttrms of the first nmple ratio bf tkt eor- 
respOBdmg terms of die second, we obtain the cempound 
ratio 12000 dollars : 10000 dollars at 12 oiisn i to ike nom^ 
ber of men required to earn 400 dollars in 20 days. 

Muhiplyinf the thild term 12 by the second term 10000, 
the pitKinct is 120000 «, dividing this product by the first term 
ISiOO, the qoodent is 10, the aumiber of men required to 
earn 400 dollars in 20 days.^ 

9lrDMMUaM«» 

I* X HiX 12 = 10, the number required to earn 400 
dofiars in 20 days. Reducing each fraction to its lowest 
terms, we have f X f X 12 = 10 men, the number required. 

From the above illustrations we derive the following 

• 

RtTLS. W^te that term of supfhsition whixh has the tonne 
TUtmei or is of the same kindy as the required term or answer^ 
for the third term. 

Then take oiw of the other terms tf supposition and its 09r* 
rmponding term of demand of the same kindy and considir 
whether an answer depending on these terms alone rnv^H he 
gn O" or less than the third term, and write one of them, for 
a ^iMnd terMy or numerator of a fraction, and the other Jor a 
first term, or dencminatory as directed in simple proportion. 
Arrange all the remaining corresponding terms of supposi' 
tion and demand in a similar nutniier. 

Then find the product of all the second terms or numera* 
tors; find also the prodrtct of aU the first terms or denomina' 
tors ; mtdtiply the third term by the produet of the second 
terms or numerators ; divide this product by the product of the 
first terms or dejiominatorsy the qtiotient will be the anstver 
or temt required. 

The terms of each simple ratio , if of different derwrntna' 
tionsy must be reduced to the same, and the third term must be 
reduced to the lowest denomination in it. 

Art* 134L It will be perceived that oH the second terms, 
or numerators, and the third term also, are factors of a divi- 
dend, and that all the first terms, or denominators, are factors 
of a divisor. 

Since diminishing the dividend and divisor proportionally 
does notalterthequotient, therefore all equal fistctors of the divi- 



da. d«. 

= 16 : 80. Ans. 



RMIO J9ID> CMIKWBMOVOmeif. UB 

deitd mai Mnam may be eraMid or cancelkHl) aai aot wwd 
in tlie opa»tioQ. 

Whed any two fiieton, one of ^m being a factor of the 
dividend, and the otbes a ftustor of tiie diyiaw, hare a com- 
mon meaaurot both may be eroesedt and then divided by that 
coBunon measure, and the quotients retained. 

2. K 6 men can baild a wall 20 feet long, 6 feet high, and 
4 feet thick, in 16 days, in what number of days will 24 
menbttildawdl 200feet long, 8 feet high, and 6 feet thick? 

■ , 1 ^ 0: $ ^ 1 

li ^.- ^ i 1 

. - QjiMwIling aU equal feeton, we kare only to mnltiply the third 
Man, 16 dajTB, bjS, the pinduettsthe number of dajvxeqaund. 

%eeo wtKomfm. 

f X f X W X ife X 16 = 80. Ans. 
Itedneing each of the above fractious to its lowest terms, we have 

I X I X ^ xix 16«=80. Ans. 

CSftDceQiBg all equal factors, we have 

1X7X5X^X16=80. Am. 

1111 

In the above question, 6 men are supposed to build a wall 
^20 feet long, 6 feet hi^, and 4 feet thick, in 16 days ; these 
five numbers or terms are the terms of supposition. It is 
required to find the number of days in which 24 men can 
build a wall 200 feet long, 8 feet high, and 6 feet thick; 
these four numbers or terms are the terms of demand. 

As the answer is required to be a number of days, "wse 
write 16 days, the term of supposition of a like kind, for the 
third term. 

Comparing 6 men, a term of supposition, with 24 men, its 
corresponding term of demand, we find that 24 men is ^ of 
6 men, hence it will take 24 men only ^ of 16 days to per- 
form the same work ; thejrefore we write 6 for the second 
term and 24 for the first, in the first statement, and 6 for the 
numerator of a fraction and 24 for the denominator, in the 
second statement 

Comparing 20 feet m length, a term of supposition, with 
200 feet in length, its corresponding term of demand, we 
find that 200 feet is ^ of 20 feet ; hence it will take ^ 
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maay 4iay8 to lyoild a wall 200 fett in lengdi as it will SO 
feet in length ; therefore we write 200 for the second term 
and 20 for the first ; we also write 200 for the numerator 
o[ a fraction and 20 ifor the denominator. 

Comparing 6 feet high^ a term of supposition, with 8 feet 
high, its corresponding term of demand, we find tl^t 8 
feet is f of 6 feet ; hence it will take f as many days to huild 
a wait 8 feet high as it will 6 feet high ; consequently we 
write 8 for the second term and 6 for the first ; we also write 
8 for the numerator of a fraction, and 6 for the denominator. 

Comparing 4 feet thick, a term of supposition, with 6 feet 
thick, its corresponding term of demand, we find that 6 feet 
is f of 4 feet; hence it will take f as many days t<^ build a 
wall 6 feet thick as it will 4 feet thick ; consequently we 
write 6 for the second term, and 4 for the first; we also write 
6 for the numerator of a fraction and 4 for the denominator, 
and the terms are all arranged and the statements com- 
pleted. 

. 3. If $100 will gain $6 interest in 12 months, in what 
time will $750 gain $30 dollars interest ? Ans. 8 months. 

4. If 7 men can reap 84 acres of wheat in 24 days, how 
many men will be required to reap 100 acres in 10 days ? 

Ans. 20 men. 

5. If $200 will gain $6 interest in 6 months, how many 
dollars will $400 gain in 9 months ? Ans. 18 dollars. 

6. If $1200 wiU support a family of 24 persons 8 months, 
how many months will $900 support a family of 16 pei^ 
sons ? Ans. 9 months. 

7. If I pay $24 for the transportation of 96 barrels of fiour 
200 miles, what must I pay for the transportation of 480 
barrels 40 miles ? Ans. 24 dollars. 

8. If 8 men can build a wall 75 rods in length in 12 
days, how many men will be required to build a wall 300 
rods in length in 6 days ? Ans. 64 men. 

9. If 12 pounds of wool will make 8 yards of cloth 6 quar- 
ters wide, how many pounds will be required to make 144 
yards 4 quarters wiae ? Ans. 144 pounds. 

10. If 5 men can make 1200 pairs of shoes in 48 days, 
how many men will be required to make 4800 pairs of the 
same kind of shoes in 16 days ? Ans. 60 men. 

11. If 15 girls can perform 180 questions in arithmetic 
in 75 minutes, how many questions can 25 girls perform in 
35 minutes ? Ans. 140 questions. 



12. If a gtcmson of IdOO men eonoome $00 berrds^ 
ilouT in 9 months, how many barrels will a garrisoa of 2500 
men consume in 15 months f 

13. If 12 men can build a wall tOO feet long, 4 feet Ugh, 
and 3 feet thick, in 40 days, in what time will 6 mea build 
<Mie 20 feet long, 6 feet high, and 4 feet thick ? 

14.flf 180 men, in 6 days of 10 hours each, can dig a 
trench 1200 yards long, 4 feet wide, and 3 feet deep, in how 
many days, of 12 hours each, will 90 men dig a trench 400 
yards long, 6 feet wide, and 4 feet deep ? 

16, A garrison of 1800 men b^ provision sufficient to 
allow each man 32 ounces a day 3S days ; suppose the gu> 
xison to be reinforced with 600 men, what must be the didlj 
allowance for ^cb m.an 45 days ? 

16. If 6 men can reap 30 acres of wheat in 5 days, whit 
Qiumber of acres can 8 men reap in 10 days ? 

17. If 3 horses eat 30 bushels of oats in 50 days, whal 
number of bushels will 30 horses eat in 25 days ? 

18. If it requires $600 to support a family of 9 persons 8 
Dftonths, what number of dollars will be required te au|)|x>rt 
a fiEunily of 6 persons 12 months ? 

19; If 12 ounces of wool bo sofficient to make 1^ yaids 
of flannel 6 quarters wide, what number of pounds will be 
required to make 450 yarda of flannel 4 quarters wide ? 

20. If 24 tailprs can make 75 suits of clothes in 8 days, 
what number of tailors wilt be required to make 1200 suits 
of clothes in 6 days ? 

21. If 4 men can build a wall 30 rods in length in 6 dayei 
what number of men will be requured to build a wall 90 sods 
in length in 4 days? 

22. If 14 men, working 9 hours each day« dig a ditch 420 
feet long, 4 feet wide, and 3 feet .deep, in 4 daya, in what 
number of days will 35 men, working 12 hours each day, d^ 
a ditch 840 feet long, 5 feet wide, and 4 feet deep ? 

23. A wall, to be built to the height of 27 feet, was raised 
to the height of 9 feet by 12 men in 6 days ; how many men 
must be employed to finish the wall in 4 days at the same 
rate of working ? 

24. A wall 700 yards long was to be built in 29 days ; at 
the end of 11 days IS men bad built 220 yards of it. What 
number of additional men was it then necessary to engage to 
work at the same rate, in order that the wall might be com- 
plied in the given time ? 

14* 
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PROPORTION INVOLVING A 
CONSTANT QUANTITY. 

Art. ISS. We will explain what is to be understood 
by a constant quantity, by the following question. 

1. A coal mine has the same quantity of water constantly 
ntnning into it in the same time. At one time it was allowed 
to get full, and it required an engine of 13 horse-power 60 
hours to empty it. At another time it was again allowed to 
get full, and it required an .engine of 10 horsepower 80 hours 
to empty it. It is now full the third time ; what must be 
the power of an engine that will empty it in 48 hours, and 
what must be the power of an engine that will discharge 
the water as fast as it runs into the mine after it is emp* 
tied ? 

It is to be understood that the horse-power and the flow of 
wtiter into the mine are quite constant, that is, exactly the 
same in all cases. It is also to be understood that the quan* 
lity of water in the mine is the same each time, when full. 

As it required an engine of 12 hori?e-power 60 hours to 
discharge the water that was in the mine when full the first 
time, including alsa the water that runs into the mine during 
those 60 hours, it is plidn that it will require only f ^ or ^ 
of 12 horse-power to discharge the same quantity of water 
in 80 hours, and 12 X f = 9, Ae number of horse-power 
required to discharge the quantity of water in the mine 
when full, including also the water that runs in during 60 
hours. 

The second time it was allowed to get full, it required ah 
engine of 10 horse-power 80 hours to empty it, including 
also the water that runs into the mine during 80 hours. 

As it requires only 9 horse-power 80 hours to empty the 
mine when full, including also the water that runs into thd 
mine during 60 hours, it is plain that the other 1 horse- 
power, employed 80 hours the second time it was allowed to 
get full, is the power required to discharge the water that 
runs into the mine during the remaining 20 hours. If it 
requires 1 horse-power 80 hours to discharge the water that' 
runs into the mine during the remaining 20 hours, it will - 
require f $ or 4 times 1 horse-power to discharge the same 
quantity of water in 20 hours, which is 4 horse-power. 
Hence it is plain that an engine of 4 horse-power will dis- 
charge the water as fast as it runs into the mine during any 
lengdi of time ; which is one of the answers required. 
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We wiU now find indiat power wUl be Tequirad to emp^ 

the mine in 48 hours. It is plain that, whatever power is 
required to empty the mine in any given number of hours, 
there is always 4 horse<^ower thai does nothing towards 
emptying the mine, because it only discharges the water 
that runs into tibe mine during the given number of hours. 

The first' time that the mine was allowed to get full, it 
required an engine of 12 horse-power 60 hours to empty it. 
Deducting the 4 horse-power which is required to discharge 
the water as fast as it runs into the mine, there remaina 8 
horse-power, which was the number of horse-power required 
to empty the mine in 60 hours, not including the water that 
runs into the mine during those 60 hours. 

To discharge the same quantity of water in 48 hours, k 
will require ff or J- of 8 horse-power, and 8 X i = 10, the 
number of horse-power that will be required to empty the 
mine in 48 hours, not including the Water that will run into 
the mine during the 48 hours. 

If to this we add 4, the number of horse-power which is 
required to discharge the water as fast as it runs into the 
mine, we have 14 for the power of an engine that will empty 
the mine in 48 hours, including also the water that will run 
into the mine during the 48 hours, which is the other answer 
required. 

2. " If 12 horses eat 3^ acres of grass in 4 weeks, and 21. 
horses eat 10 acres in 9 weeks, how many horses will be 
required to eat 24 acres in 18 weeks ; the grass being at 
first equal on every acre, and growing constantly and 
uniformly ? " Ans. 36 horses. 

3. If 14 cows, in 3 weeks, can eat the grass on 2 acres of 
land, also all that grows during the 3 weeks, and 16 cows, 
in 4 weel^s, can eat all the grass on 3 acres, also all that 
grows during, the 4 weeks > how many cows will be required 
to eat the grass on 6 acres, in 5 weeks, also all that grows 
during the 5 weeks ; there being the same quantity on each 
acre, and growing constantly and uniformly? Ans. 26 cows. 

4. Suppose 8 sheep, in 7 weeks, to eat all the grass on 
400 square rods of land, also all that grows in the same 
time ; and suppose 9 sheep, in 8 weeks, to eat all the grass 
on 500 square rods of land, also all that grows in the same 
time ; how many sheep will be required to eat all the grass 
on 600 square rods of land, in 12 weeks, also all that grows 
in the same time ; there being the same quantity of grass 
upon each square rod, and growing constently and uni- 
formly? AxA.SibaA^« 
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PER CENTAOE AND PER CENT. 

Art* ISA* Tss term per ceniage has but recently been 
introduced into text^books, and it is used to express a greater 
or less number of hundredths of any sum or quantity ; thus, 
if a merchant inrests his money and gains 35 hundredths of 
the sum inTested, he gains a mgh per eentage ; if he gain& 
only 6 hundredths of the sum invested, he gains a low pei 
eentage. Hence, any number of hundredths of any sum 01 
quantity is called the per eentage. 

The term per cent, also signifies hundredths ; thus, 1 per 
cent, of any sum or quantity is 1 hundredth of it, 2 per 
cent, is 2 hundredths of it, 6 per cent is 6 hundredths of it ; 
dec. 



1. A xnan hired 20 dolhun for 
one year, sod agreed to pay 6 per 
cent, or 6 hundredths of the sum 
for its use ; how much did he 
payl 

3. What is 4 per cent, of 5 
dollars? Of 10 dollars? Of 15 
doIlarB? Of 30 dollars? 

5. A man purchased a watch 
for 25 dollars, and sold it so as to 
gain 10 per cent. ; how much did 
he gain by trading ? 

7. What is 1 per cent, of 76 
dollars? 2 per cent.? 3 percent.? 
4 per cent. ? 



2. A girl found a lady's purse 
containing 50 dollars ; the owner 
gave her 5 per cent, of the money. 
How much did the girl receive f 

4. What ii 6 per eent of 12 
dollars? Of 25 dollars? Ctf 30 
dollars? Of 40 dollars? 

6. A market-man sold 50 dol* 
lars' worth of butter for a fanner, 
who paid him 5 per cent, for sell- 
ing it ; what did the market-man 
receive ? 

8. What is 5 per cent, of 100 
dollars? 6 per cent.? 7 per cent.? 
8 per cent. ? 



Art* 137* Since per eentage and per cent, fignify 
huMredthSi we can eapregs any per centag$, or any number 
pfper ceut.f by a decimal fraction ; tktcsj 



1 per 

2 per 

3 per 

4 per 

5 per 

6 per 

7 per 

8 per 

9 per 

10 per 
15 per 
00 per 
85 per 



cent, 
eent. 
cent, 
cent, 
cent, 
cent, 
cent, 
cent, 
cent. 

cent, 
cent, 
eent. 
cent. 



.01 
.02 
.03 
.04 
.05 
.06 
.07 
.08 
.09 

.10 
.15 
.20 
.25 



30 per 

50 per 

75 per 

100 per 

106 per 

125 per 

J per 

iper 

• Iper 

iper 

tper 

i per 

•* p« 



cent, 
eent. 
oent. 
cent, 
cent, 
cent, 
eent. 
cent, 
cent. 

cent, 
cent, 
cent, 
eent. 



.30 
.50 
.75 

1.00 

1.06 

1.25 
.005 
.0025 
.0075 

.002 
.008 
.00125 
.00875 
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Art* 1S8« Smce, by miiltiplying any gmn wUtk or 

quantity by a decimal fraction, we obtain as great a part of 
me given sum or quantity for a product as the dectmal is 
of a unit, we can find the amount of any per centage, or 
number of per cent., of any given sum or quantity by the fol- 
lowing rule. 

Rule. Multiply the gwen mm or quantity by the decimal 
expressing the required per cerU.^ the product will be the 
aanaunt of per centage. 



1. 
2. 

a 

4. 
5. 
6. 
7. 

a 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 
32. 
33. 
34. 



What is 

What is 

What is 

What 

What 

What 

What 

What 

What 

What 

What 

What 

What 

What 

What 

What 

What 

What 

What 

What 

What 

What 

What 

What 

What 

What 

What 

What 

What 

What 

What 

What 

What 

What is 



IS 

is 
is 
is 
is 
is 
is 
is 
is 
is 
is 
is 
is 
is 
is 
is 
is 
is 
is 
is 
is 
is 
is 
is 
is 
is 
is 
is 
is 
is 



1 per cent, of 25 dollars ? Ans. 

2 per cent, of 60 dollars ? • Ans. 

3 per cent, of 75 dollars ? Ans. 

4 per cent, of 100 dollars ? Ans. 

5 per cent, of 125 dollars ? Ans. 

6 per cent, of 150 dollars ? Ans. 

7 per cent, of 175 dollars ? Ans. 

8 per cent, of 200 dollars ? Ans. 

9 per cent, of 225 dollars ? Ans. 

10 per cent, of 250 doUars ? Ans. 
12 per cent of 275 dollars ? Ans. 
15 per cent, of 300 dollars ? Ans. 
20 per cent, of 325 dollars ? Ans. 
25 per cent, of 350 dollars ? Ans. 
50 per cent, of 375 dollars ? Ans. 
75 per. cent, of 400 dollars ? Ans. 
100 per cent, of 425 dollars ? Ans. 
125 per cent, of 450 dollars ? Ans. 
2^ per cent, of 475 dollars ? 

^1 per cent, of 500 dollars ? 
4| per cent, of 525 dollars ? 
5^ per cent, of 550 dollars ? 
6f per cent, of 575 dollars ? 
7| per cent, of 600 dollars ? 
12( per cent, of 625 dollars ? 
^ of 1 per cent, of $650.25 ? 
} of 1 per cent, of S675.50 ? 
I of 1 per cent, of 8725.75 ? 
J of 1 per cent, of 8750.875 ? 
I of 1 per cent, of 8775.375 ? 
I of 1 per cent, of 8800.625 ? 
I of 1 per cent, of 8975.875 ? 
I of 1 per cent, of 81025.75 ? 
I of 1 per cent, of 81275.25? 



.25 cents. 

81.00. 

82.25. 

84.00. 

86.25. 

89.00. 

812.25. 

816.00. 

820.25. 

825.00. 

833.00. 

845.00. 

865.00. 

887.50. 

8187.50. 

8300.00. 

8425.00. 

8562.50. 
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JUPt. IM. 85. Wkai k 4^ per cent, of 1788 iblurs ? 



Since } per cent, cannot be exactly 

S1T28 expressed by a decimal fraction, we 

.04^ fint find 4 per oent. by nnikipJyiag 

■ ■;' ' ,^ . by .04 k^indscdtfaa, and we tkea 

69.12 = 4 per cent, moltiply by | of 1 hittdiedlk; the 

5.76 = ^ per cent, sum of the products is the aaswet 

•74-88 Aua. * •**'**^ 

36. What is 33^ per cent of 750 dollars ? Ans. $250.00. 

37. What is 66f per cent, of 900 dollars ? Ana. i60G.OO. 

38. What is 84 per cent, of 600 dollajrs ? Ans. $49.00. 

39. What is 5| per cent, of 500 dollars I Ans. $29.16}. 

40. What is 15^ per cent of 1500 dollars ? Ans. $235.50. 

The amtmnt of per centage on any sum of English Money 
may he found by first changing the lower denjomiwUunts to 
the decimal of a pounds and then multiplying by the decimal 
expressing the required per cent. 

41. What is 5 per cent, of X125. lOs. 6d. ? 

OPBRATIOlt. 

lOs. 6d. SX.5B5. 
£125.525 

.05 We ftnt ebange lOa. 6d. to the 

— 1^ f^ deeimal of a pound, and aojiex it to 

je6.27625 th<| £125^. We then, mohiply the 

20 whole sum iri25.535 by .05, the 

product is JC6.27625. We then 

8.5.52500 reduce this decimal of a pound to 

« 12 its value in shillings, pence, and 

fiurdiinffs, and find the answer to be 

d.6.30000 jpe. 6a. 6d. 1.8(». 

4 



qr. 1.20000 



42. What is 6 p«f cent of £750. 17». 6d. ? 

Ans. £45, Is. Od. 2.4 qrs. 

43. What is 7^ per cent, of £75. 18s. 9d. ? 

Ans. £5. 138. 10j4. 

44. What is 8| per cent, of £45. 6s. 8d. ? 

Ans. £3. 19f. M. Sqrs.+. 

45. What is 15 per cent of £1275. 15s. ? 

Ans. £191. 78. 3d. 

46. What is 20 per cent of £575. 158. ? 



COMltlSflllON. 

AJrt* X4lk CcnooMiON is tke per ceiitagt ckaiMl by- 
agents for transaGting the business of othera, aad thcfy 
usually charge a specified per cent on the amount of money 
employed in the transactioin. 

An agent who is employed by merchants and nanii&c* 
turers in ptachasing and selling goods ia called a Commis- 
sion Merc^iaatt or Factor* 

Tojind tke aumyM f^ o^mtraMofi, frtuUijify tke glifen nan 
if the deemdi fraetiem txprmtmg the given per cent., and 
the product will be the amount of commission reqtmed* 

1. A ooimiussion merchant sold a quanti^ of cloth for 
a jnaoofactuter amounting to #7^.75* and charged a com* 
mission of 2^ per cei^* ; what was the amount of his oom- 
mission ? Ans. $18.76875. 

2. An agent purchased goods for his employer to the 
amount of S675.25, and charged 1} per cent, commissicm ; 
how much did he receive for his services ? 

Ans. $11.816875. 

3. An auctioneer sold furniture to the amount of $1250 ; 
what did his commission amount to at 2f per cent. ? 

Ans. $32.8125. 

4. What amount of commission should my agent ,in 
Albany charge me for purchasing 500 barrels of flour on my 
account, at $5.25 a barrel, at 2 per cent commission on the 
amount ? 

5. My agent, after selling merchandise for me to the 
amount of $1250.75, deducted his commission of 2^ per 
cent., and remitted the balance ; what was the amount of his 
commission? and how much did he remit? 

6. A factof lias in his possession $525^ and being directed 
to invest it in purchasing cotton, what sum can he invest, 
after deducting his commission of 5 per cent, on the pur- 
chase ? 

As his commission of 5 per cent, on every $100 invested 
is $5, if we add $5 to $100, the amount is $105 ; hence the 
sum to be invested is \%^ of $e525, which is $500. 

7. My agent in England had in his hands $3895, which 
I diiected him to lay out in the purchase of railroad iron at 
$95 a ton ; how many tons did he purchase with' the 
balance remaining to be invested, after deducting his com- 
mission of 2^ per cent, on the purchase ? 
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INSURANOE. 

Art. 141* Insubanoe is a contract 6i a^eemont, by 
which an individual or company engages, for a stipulated 
premium, to indemnify the person insured from loss or 
damage to the property at risk by certain perils enumerated 
in the contract. 

The individual or company who takes the risk is called^ 
the Insurer or UnderwrUer; the person protected by the 
insurance is called the Imured ; the sum paid is called the 
Premium; and the instrument containing the contract is 
called the Policy, 

The premium, is a specified per cent, or nwmber of hun- 
dredths of the amount of property insured. Hence, to ftnd 
the amount of premium, we multiply the sum insured by the 
decimal fracti/m expressing the per cent,,. the product vnU be 
the aanount of premium, 

1. What amount of premium must be naid for insuring a 
house against fire, which is worth $5000, at a premium of 
I of 1 per cent. ? Ans. $31.25. 

2. A gentleman obtained a policy of insurance on his 
furniture to the amount of $2500, at 1|- per cent a year ; 
what amount of premium did he pay each year ? 

Ans. $31.25. 
. 3. A merchant obtained a policy of insurance on his stock 
of goods, valued at $7500, at a premium of 2^ per cent, a 
year ; what amount of premium did he pay annually ? 

Ans. $187.50 

4. A manufacturer effected an insurance to the amount of 
$25000 on his buildings and stock, at a premium of 3 J per 
cent, a year ; what amount of premium did he pay yearly ? 

5. A merchant shipped 1500 barrels of flour, valued at 
$6000, from New York t(!) Liverpool, and effected an insur- 
ance at a premium of 2^ per cent. ; what was the amount of 
premium ? 

6. A merchant in New Orleans shipped a cargo of cotton 
to Liverpool, valued at 25000 dollars, and obtained a policy 
of insurance on the amount at a premium of 2J per cent. ; 
what was the amount of premium ? 

7. ,The estimated value of my house is 5000 dollars. If T 
should obtain insurance upon f of its value, at a premium of 

iof 1 per cent., what would be the amount of premium!* 
f it should be destroyed by fire while insured, what should 
I save by having my house in«uTidd^ 
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Mkii f4ii ^ftfdt a « ^^^ lifltAe ii>r ll^ tepliftlof 
tUm^A itfMHbllditd^; 8«c& Ite Buiikii, tftitittfiidtdries, Rid^ 
roads. Insurance Companies, United States Botid^, Stete 
Bondiii ftc. 

the cdi^ stodM* (^ m HisfiCtitidn iff tustialiy diTfd^d into 
eqt^ ^afes, &iid ^e etid^ees of owntnMp atcj cidled (set' 
tificates of stock. 

Tbe petr ^ue o( a thati^ iA \^ odgind cdst of sctm nanled 
ifi ^^ ceftificatb 6i b^ndj 

fMd ^edf «ttftie6f d 4hiU^, ctf.aiiy iShte, n) tiie su^ fb^ 
which it can be sold. 

When a Shatr^ eaii 1)te sloM fof inote^ftrfCs oHgina! cost, 
if \9 9did t& h^ dhvijHtt, oi' ttt a ptemiUM. 

Wh^n Ihe #Uzf J^ t^^t^ of it share is leis tliah iisi origfihal 
<k>st$ it ii «aid to be defiH(; p^, eft at d fi^oufit; 

If 9100 of stock can be sold for S115, the stock is 15 p^ 
o^i dB&ve jktr; £f H can oidy be sold fbt 965, it is 15 per 
odfit. d^fote^ petti tl^e t^r 6etttag^ 6f pteit^tn dt discoitnt i6 
iSw^s io %c> ^j^rtSniitted ott (he j^f^ MUt^, 

The amount of profit ttMh^ from stock* i« ditid^d among 
tifie stobkholdeifs, at tegulttr pei^ods, eai^ feeeiviiig a certain 
pet cenit. of the par^ vcim df his Jihar^*. 

1. The semi-annttal dividieild of i9ie BferChdtitjf' Banlr, in 
Bdstoh, has iistidly been 3^ ^i eeht. off i^ ctt]pfitaf iSfock; 
what sum did a stockholder receive semi-annually, iflio 
ovTned Sii shares, the p^ value of each share teit^ $1001 

Alls. 887.50. 

2. A person pvtfchasied 5 shares of the Bdsfloa And ho^H 
railroad stock, aft a pteinium of 17 jr per cesit^ tbe par. ralae 
of eaek shafe being' S500 ; whaift £d the 5 sl:hlre$ coM him ? 

Ans. (8937.50. 

3. A capitalist deposited $^100 with a broker, to be 
invested in bank stock ; the broker charged 2 per Qent. com- 
mis^n on the ajnount paid for the stock ; what was th^, 
vtAuB of the :&toick pdrcluised ? What was the amount of 
coimfnission f 

Aittr. f5da(^ vkfee of *tock piirchas^d. $100 amount of 
cotnmissioil. 

. 4. Suppose I wi^h t» invest $5700 in bank stock which 
is 6 per cent, befow par; what aAiottnt Will it purchase at the 
purvi^M? Atts. $600^. 
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INTISRSfl^. 

Art* 149* Interest is an estimated nunbef of Jmn- 
dredths of any sum of money, wUcli is to 1^ paid for its use. 
during a specified time. 

The rate of interest is established by the legislature of- 
each state. In nearly all the states 6 per cent,»or 6 hun- 
dredths of any sum of money, is paid for its use during one 
year. 

The money hired, or the sum for which interest is paid, 
is called the principal; the sum paid for its use is the 
interest; and the sum of the principal and interest is called 
the amount 

Wl^n the rate of interest is 6 per cent a year, the 
interest of one dollar for one year will be 6 hundredths of 
a dollar or 6 cents, and the interest of one dollar for any 
nu^iber of years, must be as many times 6 cents aB there 
are years. 

Sin^e the interest of one dollar for one year, or 12 months,, 
is oiie half as many cents as there are months in a year, 
the interest of one dollar for any number of months must bo 
one half as many cents as there are months. 

Since the interest of one dollar for one year, or 360 days, 
is 6 cents or 60 mills, which is one sixth as many mills 
as there are days in a year, the interest of one dollar for any 
number of days must be one sixth as many mills as there are 
day^ 

The precediW definitions and illustrations furnish the 
following general rule for computing interest at 6 per cent. 

Rule. Find the interest of one dollar for the given time, 
then midtipty this interest by an^ given ^nanber of dollars; 
the product mU be the interest of tkatt number of dollars for 
the same time. 



1. What is the interest of 1 
dollar for^ 1 year at 6 per cent. ? 
What is the interest of 1 dblli^ 
for 3 yeais 1 3 years! 4 years t 
5 years? 6 yevBl 7yearsT 8 
years! years! 10 years! 11 
years! 19 years! 

3* What is the interest of 1 
dollar for 1 day! 2 days! 3 
dMfvf 4 days? 5 dayst 6 dayal 



2. What is the interest of 1 
dollar for 1 month at 6 per cent. % 
What is the interest of 1 dollar 
for 2 raoqths! 3 months ^ 4 
months! 5 months! 6 months! 
7 months ! 8 months ! 9 months ! 
10 months! 11 months! 13 
months! 

4. What is the interest of 1 
dollto for 7 days! 8 days! . 9 
days! 10 days! llds^s! 19 
d»j«! 
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5. Whal k.the mtaest td 1 
dollar for 13 days? 14 days? 

15 days? 16 days? 17 days? 18 
days? 

7. What is the interest of 1 
dollar for 25 days? 26 days? 87 
days? 28 days? 29 days? 

9. What. is the interest of 1 
dollar for 2 years, 2 months, and 
2 days? 

11. What is the interest of 1 
doUar for 4 years, 4 months, and 
4 days? 

13. What is the interest of 1 
dollar for 6 years, 6 months, and 
6 days? 

15. What is the interest of 1 
dollar for 8 years, 8 months, and 
.3 days? 

17. What is the interest of 1 
dollar for 10 years, 10 monUyi, 
and 10 days? 

19. What is the interest of 1 
dollar for 12 years, 12 moiuths, 
and 12 days? 

21. What is the interest of 1 
dollar for 3 years, 4 months, and 
.14 days? 

,. 23. What is the interest of 1 
dollar for 5 years, 6 months, and 

16 days? 

25. What is the interest of 1 
dollar for 7 years, 8 months, and 
18 days? ' ' 

27. What is the uiterest of 1 
dollar for 9 years, 10 months, and 
SO days? >^ 

29. What is the interest of 1 
dollar for 11 years, 11 months, 
and 22 days? 

31. What is the interest of 1 
dollar for 4 years, 7 months, and 
24 days? 

^ 33. What is the interest of 1 
dollar for 3 years, 1 month, and 
26 days? 

35. What is the interest of 1 
dollar for 6 years, 3 months, and 
28 days? 

37. What is the interest of 1 
doBar for 2 jears, 4 months, and 



6; Whit IB tfae inteesl if 1 
dollar for 19 days? 20 days? 91 
days? 22 days? 23 days? 24 
days? 

8. What is die interest of 1 
dollar for 1 year, 1 month, and 1 
day, at 6 percent, a jear? 

10. What is the mterest of 1 
dollar for 3 years, 3 montiis, and 
3 days? 

12. What is the interest of 1 
dollar for 5 years, 5 months, and 
5 days? 

14. What is the interest of 1 
dollar for 7 years, 7 months, and 
7 days? 

16. What is the interest of 1 
dollar for 9 years, 9 months, and 
9 days ? 

18. What is the interest of 1 
dollar for 11 years, 11 months, 
and 11 dajs? 

90. What is the interest of 1 
dollar iofs 2 years, 3 months, and 
13 days? 

22. What is the interest of 1 
dollar for 4 years, 5 months, and 
15 dajTs? 

24. What is the interest of 1 
dollaj for 6 years, 7 months, and 
17 days? 

26. What is the interest of 1 
dollar for 8 years, 9 months, and 
19 days? 

28. What is the interest of 1 
dollar for 10 years, 11 months, 
and 21 days? 

30. What is the interest of 1 
dollar for 12 years, 1 month, and 
23 days? 

32. What is the interest of 1 
dollar for 5 years, 9 months, and 
25 days? 

. 34. What is the interest of 1 
dollar for 2 years, 4 months, and 
27 days? 

36. What is the interest of 1 
dollar for 8 years, 5 months, and 
29 days? 

38. What is the interest of 1 
dollax Ibt S yeaxa, ^ T&QCL\h&^«od 
ISda^^ 



9». What will W Ae inteteai at »UIT6 far » ytm, 
■^ and W dayB, at 8 per cent, a ye«. 

.12 iaU of 11 (« 2 yenra. I" this quesiion, wb 
.046 int. of lil for 9 mOQths. £«• find the intorest of 
.0046 iaU of tl for 27 days. ^ ^"l^' f"'. « Jea™, 8 
. ^ montha, and 37 dayB, 

.1696 int. of »1 for 2 yre. 9 mo. "'"'«'' '?.*'f.^^' ** 

QMc Dumber of dollan ; the 

..rr'" produot is the intow* 

"965 »V^. 



40. What ia the inters of f7d0.7S foi 3 yeara, S mondia, 
9ad 17 days, at 6 per cent 1 

.18 int. of 91 for 3 years. Since the inteicM of 

.025 int of 81 for 6 montha. ^ i*^^ for 6 d»y« i« 

.0^ int. of tl for 17 days. ^J^i arVH; 

.307ft """»> be J of a ini)l, fyt 

9760.75 8 dsya, } oi ) of a nd, 

•• fcr 3 da jr, f or 4 ef a 

flS662i product of {of B mill mill, for 4 days, | or | . 

1035 [multiplied by 17S0.75. of a mill, for 6 dut 4, 
1449 of a inill. 

10350 Since the vulgar fi«e- 

1449 tiona h i, |, and ^, 

eaupot be e^ac^T ei- 

$156.03037} Ans. proBsed io decimalf, if 

we obange ttie»e &ao- 
tionBofandlllohiindredtheof B mill, and reject the remaindera, we 
shall obtaiD the interest BuSoientty exact for most purpoeea. liiu, 
.OOO^of a mil! =-.000184-. -000^ of a miU » .00033 -f. .000) 
*" •.00006+. .000} of a mill ». 00063 -f-. 



41. What la the interest of 815.25 for 1 vf ar, 2 months, 
and 16 days, at 6 per cent. ? An'*. SI. 105-}-. 

' 42. What' ia the interest of ta5.76 for 2 years, 1 month, 
and 12 days, at 6 per cent. ? Ans. *3.27-j-. 

43. Wb»t is the iateiQB^ of t2^4S for 1 year, 7 months 
and 18 days, at 6 per easX-l ^t^^- ^n^a^r- 
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44. What is the interest of S45.15 for 9 months and 15 
days, at 6 per cent. ? Ans. t2.144-[-. 

45. What is the interest of $64.24 for 5 months and 12 
days, at 6 per cent. ? Ans. tl.734-|-. 

46. What is the interest of SI 15. 15 for 7 months and 94 
days, at 6 per cent. ? Ans. S4.4§-|-. 

47. What is the interest of $250 for 2 years, 3 months, 
and 10 days, at 6 per cent ? Ans. $34.1654*- 

48. What is the interest of $175.25 for 1 year, 7 monUis, 
and 17 days, at 6 per cent. ? Ans. $17,144-}*. 

49. What is the interest of $275 for 15 days, at 6 per 
cent. ? Ans. $.687-f-. 

50. What is the interest of $85.15 for 1 month and 27 
;days, at 6 per cent ? > Ans. $.8084-*. 

51. What is the interest of $325 for 2 months, at o p«r 
cent. ? Ans. $3.25. 

52. What is the interest of $95.45 for 4 months and 20 
days, at 6 per cent ? Ans. $2,226*^. 

53. What is the interest ct $145.50 for 5 months and 25 
days, at 6 per cent. ? Ans. $4.2^4"* 

54. What is the interest of $350.75 for 8 months and 27 
days, at 6 per cent. ? Ans. $15.608-f- 

55. What is the interest of $425.40 for 10 months and 
10 days, at 6 per cent. ? Ans. $21.9764-- 

: 56. What is the interest of $440.80 for 11 montha and 
15 days, at 6 per cent ? Ans. $25,346. 

57. What is the interest of $475.25 for 1 year and 4 
months, at 6 per cent. ? 

58. What is the interest of $500 for 1 year and 6 months, 
at 6 per cent. ? 

59. What is the interest of $524.25 fcxr 2 years and 8 
months, at 6 per cent. ? 

60. What is the interest of $550 &r 5 years and 10 
months, at 6 per cent ? 

61. What is the interest of $575 for 2 yearsj 6 months, 
and 15 days, at 6 per cent. ? What is the amount ? 

Ans. $87.6874- int $662.6874- amount. 

62. What will be the interest of $330 from January Ist, 
1847, to July 16th, 1847, at 6 per cent ? What will be the 
amount? 

63. What will be the interest of $I75 from January 15th, 
1847, to April 20th, 1847, at 6 per cent ? What will be the 
amount? 

15* 
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Jjrt* li^ When th r«^< ofinf^e^t j» m^e or ieu fian 
6 per f^. a year, first find the intereg^ at per ceri^.j gni 
iken rniike ^ prtmrtimal addUion pr mttroQiie^ ff it 
h 7 j9cr cent, qdatme Hxth. ^ If 8 per cmt. add irm tniri. 
if 6 per cent, ^tr^c^ 9^ fk^ ff ^ ffr cei^. eubtfoet 
<me/<mrthf 

64. What is ibe i&teYest of t344.4ff for ft yeartf , 2 monthfl, 
and 9 days, at 7 per cent, a year ? Ans. 958.4494-. 

60. What ivill be the intelest of WfS fw 8 months aiid 18 
daya, at 8 per «ent. ? What will be the amount f 

Ans. tU.90 int. 979.90 amount 

66. What is the interest of |44.25 for 6 months and 
6 days, at & per cent. I 

69^. What v^ be the interest of 9176M for 10 moaAs 
and 11^ days, at 4^ per cent. ? What wiii be the amount? 

ikwUtM* Smcf tks intere^ (^ 9u^ 4^4l(¥^ far 4mg gi^ 

tinys t^9TP9fs th^ decimal part of (me doO^ vf^eh the inUre$$ 
kef qm 4f^lar for theat Hm^ w if ^nmt expren tha^ de^oud 
pari flf 9^ wmmter of dollars which the infers ^fthat tfwtlr 
ier ofd^rn unll iefar the same timn^ Hence, if we fmdti- 
ply wy gipei^ sxtm by that decimal part of a dollar which the 
Vf^es$ i$of a defeat for my gi^en time, th product m^ be 
the ^i^v^ 9f(l^ sum for the same time* 

Thus, the interest of 1 dollar for 2 years, 8 months, and 
24 days, is S.164 fhQUsandths of a dollar; heace, the 
interest of 8475 for the same time is .164 thousandths of 
$475. And $475 X .164 ::;=^ 877.90, tibe interest of 8475 
fbr the same time. 

Art* 14Mu hicompuHmg ampmmd i$Uerest, and inierest 
on English money, it will be more convmieTU $o mnUipiy the 

f'vms turn or pnnapdk by thai tMnud part of 1 doHar, dr of 
pound, whtch expresses the interest of 1 dpttar, or of 1 
pmtmkfar the given time. 

When, the principal is giten in English money, we mmst 
firH reduce the shSUngs, penee, and farthings, to the decm/ol 
isfa pound, and annex ^fds deeimal to the pounds, 

68. What is the interest of dC75. 15s. 6d. for 2 years, 8 
i^ths^ mi 12 i^% at 6 per cent, a year ? 

15$. 6(3. =?^.775« A9Qexin^ thin decimal to £75, we 
have £76.775 for a principal. The interest of $1 for 2 
fears, 8 months, and 12 daya, at 6 per cent, a year, is .16^ 
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thousandths of apound. And £75.776 X .162ss£12^fi55 
&= £12. 5s. d.l»d., die inttfrest voqamd. 

69. lyiiat is the interest ^f £25. 19b. 9d. (p| )0 ^^ths 
Apd 1$ days, at 6 per cent, n year I 

4jqs* £1. 7s, ad. 3qr8.-(-. 

70. WhaJ^ will be the interest of £45. 12$. 6|d. from 
^amMory Jgt, 1847, to July 16(h, 1847, at 6 per cent a year ? 

71. What will be the interest of £500 from January 20tb, 
1847, to September 20th, 1847, at 8 per cent, a year? 
^Hrhat will be the amount ? 

ATt» 147* Since the interest of 1 dollar for any given 
number of days is one sixth as many mills as there are 
idays, it follows that the interest of any given number of 
dollars for any given number of days must be eaual to one 
fixth of the product of the niunber of dollars multiplied by 
^ip number of days, in the denomination of mills. Hence 

~ (g following rule for conyputing interest for any number of 

ftp* 

Rin<fi. Muitiphf the given sum or number of doBan if 
the given number of disys^ divide this product by 6, the 
quotient taiU be the interest in mills, when the sum is deUture 
only; but when there are cents in the given sum, the ^uMsnt 
t0tj$ be ike interest in hundredths of mills, 

72. What is the inlerest of (25 for 25 days? 

Ans. S.104-f». 

73. What Is the interest of $10 for 10 days ? 

Ans. 9.01&-|- 

74. What is the interest of $15 for 15 days ? 

Ans« $.0374*, 
76, What is the interest of $75 for 33 days ? 

Ans. $.4124-. 

76. What is the interest of $100 for 63 days I 

Ans. $1.054-« 

77. What is the interest of $125 for 93 days ? 

78. What is the interest of $24.75 for 20 days I 

79. What is the inlerest of 845.15 for 35 days I 

80. What is the interest of $75.25 for 45 days ? . 

81. What will be the interest of $175.75 for 33 days ? 

82. What will be the interest of $525.25 for 63 days ? 

In the above method of computing interest fox dxymy the year is 
qc^ppeisad to contaia 360 instead of 365 days ; henoe, the intexett 
iwmi f<^ ^y givea nuinber of days will be too largq by its -fy part, 
j^ whj^h it mwft be diAWuyii^ wim ^t^xX ttf^c^xne^ la w^r^. 
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PARTIAL PAYMENTS. 

Ajrt* 1418« When partial payments have been made 
and endorsed upon notes and bonds, the following rule has 
been adopted by the Supreme Court of the United States, 
also by the Courts in Massachusetts, New York, and by the 
Courts in most of the other States, for computing the interest 
It is given in the language of Chancellor Kent, of New York. 

" The rule for casting interest^ when partial payments hape 
been madet is to apply the payment, in the first place, to the 
discharge of the interest then due. 

^^ If the payment exceeds the interest, the surplus goes 
towards discharging the principal, and the sulf sequent interest 
is to he computed on the balance of principal remaining due, 

" Jf the payment be less than the interest, the surplus of 
interest must rvot be taken to augment the principal; but 
interest continues on the former prinjcipal until the period 
when the payments, taken together, exceed the interest due, 
and then the surjflus is to be applied towards discharging the 
principal ; and interest is to be computed on the balarkce^ at 
aforesaid" 

.83. 

$1250.00. Boeton, January Ist, 18^6. 

For value reqsived, I promise to pay William Briggs, or order, 
twelve hundred and fifty dollars on demand, with interest at. 6 per 
cent. John Smith. 

The following payments were endorsed on this note. 
April 1st, 1846, received $175.75. • W. Briggs. 

August Ist, 1846, received $20.00. W. Briggs. 

November 1st, 1846, received $360.00. W. Briggs. 

What was the amount due on this note January Ist, 1847? 

Principal, January Ist, 1846, $1250.00. 

First payment, Jan. Ist, 1846, $175.75. 
Interest to first payment (3 mo.) $18.75. 

Excess of payment above the interest, $157.00. 

Principal or sum due after first payment, .... $1093.00. 
Second payment, Aug. Ist, 1846, $20.00, ) aoq^v ^a 
Third payment, Nov. 1st, 1846, $360.00, J *^»"""- 
Interest to Aug. 1st, 1846, (4 mo.) $21.86, } -.,« o-. 
Interest to* Nov. Ist, 1846, (3 mo.) $16,395, Jf£Zlf22l 
Excess of tha payments above the interest, . . . . $341,745. 

Principal or sum due after the third payment, . . . $751,255. 
Interest to January 1st, 1847, 7.51265. 

Amount due on note January 1st, 1847, .... $758.76755^ 

* The day on which the note is dated, and the day on which it fells 
due, are not both reckoned in determimiig ^i^ taxcA^VroX qt^a c& ^cscdl 
£9 always excluded. 



fT75.06. Lowell, Marck, lAh, 1846. 

For Taltie received, I promise to pay C. D. on. demand, 
aeven hundred and seventy-fire dollars, with interest. 

A.B. 
Tiais note is endorsed as follows : 

June 1st, 1846, received $25.00. C. D. 

Sept l^th, 1846, received $45.73. C. D. 

Pec. 1st, 1846, received $75.00. C. D. 

May 15th, 1847, received $200.00. C. D. 
Whal will h iw 3ept. let, 1847 ? Ans. $4S7.98-J-^ 

85. 

f550.0p. Worcester, January 25th, 1846 

For value received, we, jointly^ and severally, promise 
to pay J. &., or order, five hundred and fifty dofiars, in 
Ibree mpaihs from date, with interest after three months. 

W. P. 
S. L. 

{The following payments are endorsed on this note : 
July 20th, 1846, received $75.25. J. R. 

• iSept. 25th, 1846, received $50.75. J. R. 
Dec. 20th, 1846, received $45.50. J. R. 

YfhaX was due oa this note January 25th, 1847 ? 

Ans. $400.02^. 

86* 
$1200.00. Sakm, June 10th, 1846. 

For value reeetred, I promise to pay A« Bm or bearer> 
twelve huudred dollars pn the 1st day of January, 1847, 
ynik interest from date. J, P« 

Su][^po6e the follovring payments to have been endozsed 
OB this note, what was due January 1st, 1847 ? 
July 1st, 1846, received $75.00. A. B. 

Sept Ist, 1846, received $5.25. A. B. 

Nov. 1st, 1846, received $10.75. A. B. 
Pec. 1st, 18^, received $375.00. A. B«r 

87. 

$1500.00. Boston, July 15th, 1846. 

For value received, I pomise to pay T. P., or order, 
fifteen hundred dollars on uemand, with interest. 

G. B. C. 

Suppose $200 to have been paid on this note on the 
first day of August, September, October, November, and 
December, what was due on the Ist of JanuATj^ 164'^ ^ 
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Art* lL49m The folloTving rule is sometimes used for 
computing the interest on bonds and notes, upon which 
partial payments have been made. 

Rule. Compute the interest on the note from the time 
the interest commenced to the time of settlement^ and find the 
amount. 

Then compute the interest on each payment from the time 
it was paid to the time of settlement, and find the amount of 
eaeh. Lastly, deduct the total amount of the setfercd pay- 
mentsfrom the amount of the note, the remainder is the bal' 
ance due on the note. 

88. A note dated January Ist, 1846, was given for SIOOO, 
payable on demand, with interest at 6 per cent., on which 
were the following endorsements : 

March 1st, 1846, received $75.00. July 15th, 1846, 
received $125,75. September 25th, 1846, received $250.00. 
Nov. 10th, 1846, received $300.00. What was the balance 
due on this note, January 1st, 1847 ? Ans. $295.471. -f. 

89. A, by his note dated July 1st, 1846, promised to pay 
B $625.50 in six months from date, with interest after three 
months. On this note were the following endorsements : 

October 16th, 1846, received $250.75. November 25th, 
1846, received $125.50. December 15th, 1846, received 
$75.25. 

What was the balance due on this note January 1st, 1847, 
interest being allowed at 6 per cent.? Ans. $179. 294-|-. 

90. A note dated July 1st, 1846, was given for $750, pay- 
able in six months, with interest from the date at 6 per cent, 
a year. On this note were the following endorsements : 

August 1st, 1846, received $75.7^ September 16th, 
1846, received $150.50. November 1st, 1846, received 
$250.25. What was the balance due on this note January 
1st, 1847 ? 

91. C, by his note dated April 1st, 1846, promised to pay 
D $1750 on demand, with interest at 6 per cent, a year. On 
this note were the following endorsements : 

July 1st, 1846, received $125. October 1st, 1846, 
received $150, January 1st, 1847, received $500. What 
was the balance due on this note April 1st, 1847 ? 
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COMPOirND INTBREST. 

• JM^t. ISO* Co«roum> hrnoLBar is that wludi k paid 
for the use: of the prmcipaJ, and also that which is paid for 
the use of the interest, after it becomes due ; and it is found 
fay adding the interest to the principd at the time it becomes 
payable, whether yearly, half-yearly, or quarter-yearly, aod 
then making this amount a new principal 

Rule. When the interest is. payable yearly, find the inter' 
est of the given principal for one year, add it to the principal^ 
the amtnirU is the principal for the next year. Find the 
amount of this principal, and of each stLcceeding principal, in 
the same manner, for. the given number of years. 

When the interest is payable half -yearly, or quarterly early, 
find the interest for a half-year t or a quarter-year , add the 
interest to the prin/:ipal, the amount is the principal for the 
next half-year, or quarter-year. Find the amount of this 
principal and of each succeeding principal, in the scvme man' 
Tier, for the given number of half-years or qtLorter-years. 

JFinaUy, subtract the given principal from the last amtnaik; 
the remainder wiU be the compound interest. 

1. What is the compound interest of $500 for 4 years, at 
6 per cent., payable yearly ? 

Opbration. 

$500 given principal. ' 

$600 X -06 » $30 intCTest for one year. 

$530 amount, principal for the second jeax, 
$530X.06=» $31.80 interest for the second year. 

$561. do amount, principal for the third yeat. 
$561.80 X .06 = $33,708 interest for the third year. 

$595,508 amount, principal for the fourth yekr. 
$595,508 X -06 = $35.73048 interest for the fourth year. 

$631.23848 amount for the fourth year. 
$500.00 given principal deducted. 

, $131.23848 compound interest for four years. 

2. What will be the compound interest of $1200 for 2 
years, at 6 per cent., payable half-yearly ? Ans. $150.61-f>. 

3. What will be the compound interest of $675 for 2 years, 
at 6 per cent., interest payable quarter-yearly ? 

4. What will be the compound interest of $1500 for 5 
years^ at 6 pet cent^ payable yearly ? 






JUri. 1M« DteoouiiT»a]iall0Wt«B6]had^iDlt]i&yly- 
laetit of aiiy^ awta of tibtoney or debfe, whichi is not on intreiestf 
bifov k is dii« ; or il is dM difieMce between asiy givsii 
Mim or AAt pttyaUe ai some fMire tsnef aEnd Its pMssHi 
ifovth. 

The pretent worth ^ any gtren sfom or dabtj fpiyftUa ata 
future time without interest, is such a sum of money as 
would amount to the g^veii sum or debt, if put on inteirest, 
tit the time it becomes playable. 

The interest of $1.00 for one feit At 6 tiet d&ht ti .06 
cents, and the amount i6 $1.0^; hehcei 81.00 iiS the pfe^eht 
worth of 91 M |)ayable in one y^at wifhotit iutetest, a&d 
M cents is the discount. 

Therefore, the predent worth of Ahy sum or debt, paysdbld 
iti one year and liot on interest, is ^i% of the sum or ^bt, and 
the discount is y^ of the sum. Prom the aboV^ iUuSfirations 
we obtain the followlt^g rules. 

Hiftt I. Make 9lM the mifh^atdr of a fraditnt, mtithe 
amount of fi\.Q^ at the given rati aM ttTfte the denoMfUiM* 
multiply the given tun^ or debt by this fraction^ the prodmct 
toUt be the present worth. 

Rule II. Make the interest of%\,(Adtthe given rate and 
time the numerator of a fraction, and the amount of 81.00 at 
the same rate and time the denominator j multiply the gvmf 
sum or debt by this frajction, tfve prodtict wUl be the discount. 



1. When mdney is worth 6 per 
cent, a year, what part o[ any 
snm of debt, payable in 1 year, 
and not on interest, is the present 
warth? What part of the sum 
is the discpunt? 

3. When money is worth 6 per 
cent, a year, what part of any 
sum or debt, due at the end of 9 
months, and not on interest, is its 
present worth? What part of 
the sum js tim discount? 

5. When money is worth 7 per 
c6nt. a year, what part of any 
sam or aebt, payable ill 1 yfear, 
and not on interest, is the present 
worth? What pSM sf the sum in 
tba discount ? 



( 



9, When money it wortfcOp^ 
cent, a year^ what part of any 
Sum or debt, payable m 6 months, 
and not on interest, is the present 
worth ? What part of the sum is 
the diBCDiintl 

4. When money is worth 6 per 
cent, a year, what part of any 
sum or debt, due at the end of 
3 months, and not on interest, is 
its present worth ? What part of 
the sum is the discount? 

6. When money is worth 7 per 
ceiit. a year, what part of any 
given sum or debt, payable in 6 
months, and not on interest, is its 
pKi^sent wordi? What part of 
[ibo t«Da ia >3^ ^wM^acLl^ 
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7. Pmchaaed goods to the amoont of $1224, on a credit 
of 4 months; what discount must be allowed for present 
payment, when money is worth 6 per cent a year? 

Ans. 24 dollars. 

8. A merchant purchased a quantity of goods for 8250, 
cash, and sold them for $300, payable in 9 months, without 
interest ; what did he gain, supposing the use of money to 
be worth 6 per cent, a year? Ans. $37.081-|-. 

9. What is the present worth of three notes, one for $960, 
payable in three months; one of $640, payable in six 
months; and the other for $375,. payable in nine months; 
supposing money to be worth 6 per cent, a year ? 

Ans. $1926.023+. 

10. Purchased goods of a merchant in New York, to the 
amount of $1275, and gave him my note for the amount, 
payable in six months, without interest ; what discount could 
the merchant in New York make for present payment, where 
money is worth 7 per cent, a year ? Ans. $43,115-^. 

11. A merchant in Boston holds a note against a trader 
in Worcester, for $575.25, dated January 16th, 1847, paya- 
ble in six months, without interest ; what was the present, 
worth of this note at the time it was dated ? 

12. Sold goods to the amount of $750 ; one half of the 
amount to be paid in three months, and the other half to he 
paid in six months ; what discount can I make for present 
payment, when money is worth 6 per cent, a year ? 

13. What is the difference between the interest of $775 
for 18 months, at 6 per cent, a year, and the discount of the 
same sum for the same time ? • « 

14. A mechanic, having a carriage for sale, offered it for 
$750, cash, or $775, payable in 4 months, without interest ; 
the purchaser chose the latter. Did the purchaser gain or 
lose by bis choice, and how much ? 

15. A owes B $575, to be paid September 1st, 184S, 
without interest; but B wishes A to pay him April 1st, 
1848, to which A agrees. What sum must A pay B, suppos- 
ing the use of money to be worth 6 per cent, a year ? 

16. A manufacturer sold 10 bales of sheeting for $1260, 
on a credit of 6 months ; what discount can he i^ord to 
make for present payment when the use of money is worth 
6 per cent, a year ? 

The only correct principle of calculating discount is by the preced- 
ing rule ; yet banks and merchants, in disDounting notes, deaoct Uie 
interest for the time, including 3 days of giSAe) fox tha ^snof^asBX. 
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m BANK IWOaWT. 

BANK DISCOVNT- 

Art* IflESk The bank discount of a note is tlie interest 
of the sum of money for which the note is given, from the 
time it is dated to me time when it will become due, inclnd- 
ing 3 days of grace. 

It is customary in bttnks to compute the interest on every 
note for 3 days more than the time specified in the note. 
These 3 days are called days of grace, and it is not neces- 
sary liiat the note should be paid until the last day of graee, 
except when the last day happens to be a Sunday, or a holi- 
day, as the 4th of July; then the note must be paid on the 
second day of grace. 

The sum named in the note is called the face of the note. 
The avails, or present value, of a note discounted at a bank, 
is the sum of money received from the bank for the note ; or 
it is the dlflference between the face of the note and the bank 
discount. 

There ai^e two kinds of notes discounted at banks. 1st. 
Notes given by one individual to another for property actu- 
ally purchased ; notes of this kind are called bunness notes, 
or business paper, 2d. Notes made^or the purpose of 
hiring money of the bank. Notes of this kind are called 
accommodation not0Sy or dceomfnodadon paper. 

Business notes are not usually on interest. The legal 
rate of discount is the legal rate of interest in the state in 
which the note » discounted. 

1. What is the bank discount on a note of $600j for 30 
days and grace, at & per cent, a year ? Ans. 83.30. 

2. What is the bank discount on a note of S760, for 60 
days and grace, at 6 per cent, a year ? Ans. 87.875. 

3. A merchaiit of Boston purchased goods of a merchant 
in New York to the amount of $1276, and gave him his ' 
note, payable in ninety days and grace, for the amount ; the 
New York merchant had the note discounted at a bank in 
New York, where the legal rate of interest is 7 per cent. 
What was the* avails of the note, or what sum of money did 
he receive from the bank for the note ? Ans. $I251.943-|-. 

4. A merohawt of Philadelphia sold a cargo of coal, con- 
taining 325 tons, for $1950, for which he received a note 
payable in six months, without interest; he immediately 
went to a bank and had this note discounted. What was the 
bank diacouat* and how much ready money did he roceiie 

for tbe cargo of c(m\l 



AS3 

6. A trader from the x^ountrjF j^wcbased ^noods to ihe 
amount of ^(489.75 of a merchant m Boston, at his lowest 
eash pncMk A&er furciasiiiif ^ gocfds, die trader pro- 
posed to the merchai^ to grre him his note for die amount, 
paymUe an 4 maaths, wi^out interest. Yes, says the mer-' 
ehiint, provided yon wiU write the note for such an amount 
that Ihe avails of the note shall aimmnt to just $489.76, 
after I afaall get it discounted at a bank. For what amount 
flntst thiB note be written ? ^■ 

It is plain that the note must be given for suck a sum 
B9 will leave $489.75 after the bank discount of it for 4 
saoaths and 3 days has been deducted from that sum. The 
intefest «f $1 for 4 mondis and 3 days, at 6 per cent, a year, 
is $.0205, and $1 — $.0205 «ttr $.9795 ; and $489.75 -^ 
• $.9795 sxz $500, the required amount of the note. Hence, to 
find ^e amount for whi^ a note must be given, payable at 
any mtare time, which shall leave any required sum after 
dedncting^e bank discount for the time specified, we have 
Ibe Joflowing 

BiTLE. Tind the bank discount of $1 for the specified time, 
indut^ng 3 Sen/s «f grace; deduct this hank discount from $1 ;. 
the remmnder vM be ^ ^eseat value of $1 payable at the 
future specified time. 

Then divide the sum of money which you wish to obtain 
from the bank^ hy this present mlue of $1; the quotient wUl 
is the wnmmt of the required not^ 

6. Siqq)08e I wish to obtalin from a bank $994.50 lor 30 
days and grace, when the rate of dis^mni is 6 per cent, a 
year ; for wi»t amount must I giv« my note ? Ans. $1000. 

7. Suppose I want a loan from a bank in the city of New 
York, where the rate of discount is 7 per cent, a year, of 
$578.65 for 6 months; for what amount must a note be given 
to obtain this sum of money I Ans. $600. 

8. A merchant sold 500 barrels of flour, and received a 
note at 60 days and grace in payment ; he went immediately 
to a bank and had Ihe note discounted, and received 
92^88.60, What was the amo\mt of the note ? , 

9. A merchant sold a cargo of coal, and received a note 
*t 90 days jxtid grace in payment ; he had this note dis- 
-ceFunted at u bank, and received $2953.50. What was the 
amount of the note ? 
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KMiirC AND LOOS. 



PROFIT AND LOSS. 

Art* lffS« Profit and loss are mercantile terms used to 
express what is gained or lost by business transactions. 

The profit or loss on mercantile transactions is usually 
estimated by the per centage of the first cost of the articles 
which is gained or lost in trade. 

Illustration. 1. Samuel purchased a sled for which he 
paid $1.50, and sold it at a profit of 10 per cent. ; how much 
did he get for his sled ? 

In order to make a profit of 10 per' cent., he must sell it 
for the first cost, plus 10 per cent, of the first cost. 10 per 
cent, of $1.50 is .15 cents, and $1.50 -{- .15 is $1.65, the 
sum for which he sold the sled. 

2. Purchased a sleigh for $20, and was under the neces- 
sity of selling it at a loss of 5 per cent. ; how much did I get 
for the sleigh ? 

It is plain that I must have sold it for the first cost, minus 
5 per cent, of the first cost. 5 per cent, of $20 is $1, and 
$20 — $1, is $19, the sum for which I sold the sleigh. 



3. A &imeT purchaaed a sheep 
for $4, and sold it at ISJl per cent, 
profit; what did he get for the 
sheep ? 

5. A boy purchased a pair of 
skates for $1.35, and sold them 
to another boy at 10 per cent, 
profit; what did he get for his 
skatesi 

7. A man bought a lot of land 
fixr $500; he a&rwards sold it 
at a profit of 15 per cent. ; how 
many dollars did he gain ? 

9. A man purchased a house 
for $5000, and sold it at a profit 
of 5 per cent. ; what number of 
dollars did he gain ? 



4. A trader paid $50 for a gold 
watch, and sold it at a loss of 4 
per cent. ; what did he get for 
the watch 1 ' 

6. William purchased a knife 
for 50 cents, and sold it at a loss 
of do per ceiit. ; how much dM 
he get for his knife? 

8. A man purchased a horse 
for $125, and sold him at a loss 
of 8 per cent. ; how many dollars 
did he lose? 

10. A broker purchased 10 
shares in the Fitchburg Railroad 
for $1000, and sold 3iem at 8 
per cent, advance ; what was his 
gaini 



11. Bought a piece of cloth containing 36 yards, at $2.50 
a yard, and sold it at $3.25 a yard ; what was the whole 

^ gain ? Ans. $27. 

12. A merchant purchased 750 barrels of fiour, at $5.75 a 
barrel, and the next day sold the same at $6.50 a barrel . 
how inuch did he gain ? Ans. $562.50. 

13. A man purchased a farm containing 175 acres, for 
$3500; he afterwards sold the same farm at $25 an acre ; 

what number of d<dlai8 did lie gam^ Kxa« ^Sl^. 
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Art.iat. H. PuwkuiA* watch fei9«, and Hid it 
&K S4S i what per cent, did I gain 1 

S45 — S40 = td, thegdn, which ii ,<), of the coM.of dM 
mb^ i£ we ohange ^ to hnndredths, br annexing two 
decioml cqAers to tl^ numerate Bod difidmf this prodnct 
bf the deaoauHitBr, we shall hmm 6.0D + 40 ^ .11^ hun- 
dredths, the peT cent, gained. 

H«ace, when gooda are purchaaed at one prioe and aold 
«t anotber, we have the f«Uowiag rule Jar finding the per 
cent, which IB gained or lost. 

SiTLB. Make the gain or lota the vtumer^ar of a vrdgar 
fraction, and the firtt con the detwn m is tor ; tkit frattion 
will express w/uU part the gain or lots is of the fint eott ; 
then change this Jraetion to hundredths; the number o/" kun- 
thvttht mU be the per tenl. gained or but. ^ there is a 
remainder, it toiil KCpress thefraetktn tf another kundredth, 
and must be written ai the right of the maaier of hundredths. 
^ the gum or ha it less than 1 per cent., ii way 6« t xpniie d 
bf a fraetiaa. 

15. If S300 ba paid for insuring a cargo of fiour from 
Boston to Liverpool, valued at $15000, what per cent, is 
the insurance ? Ans. .02 per cent. 

16. If the price of flour be raised from S5.76 to t6.50 a 
barrel, on account of the scaickjr in Europe, what per cent, 
is the rise ? Ans. -13sV per cent. 

17. A bankrupt's debts amount to tSSOOO ; his property 
amounts to only SlfiSSO ; what per cent, of his debts can he 
pay? Ans. .65 per cent. 

18. A grocer bought a chest of tea at 35 cents a pound, 
and sold it at retail at ^ cents a pound ; what per cent 
did he gain ? Ans. .42f per cent. 

19. A ^culator purchased a tract of new land, far which 
he paid 9625; he afterwards sold it for 9500; what per 
cent, did he lose ? Ans. .20 per cent. 

20. If I pay 918.75 for injuring 93000 on my houae 
against fire annually, what per cent, do I pay? 

Ans. .00{ of 1 per cent. 

31. A merchant imported 5 pieces of broadcloth, which 
cost 94.62^ a yard, and sold it at 95.25 a yard ; what per 
cent, profit did he make t 

22. A grocer purchased 1500 pounds of coffee, for which 
he^paid 9120, and aold'it at 9 cents a pound; what per 
cent, did be gain ? 
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AJrt« lflS« 23. Ameichant sold a quantity of gdodii for 
9247.50, by Which he gained 10 per cent, of the first cost; 
how much did the goods cost ? 

10 per cent, is $10 on $100, and $1004- ^^ ^^ ^^^^^ ^^^ 
$247.60 must be ^^ of the first cost ; hence, the first cost 
must be ^ d* $247.50, and $247.50 x i^ = $225, the 
first cost of the goods. 

24. A mechanic sold a new house for $8550, and gained 
124- per cent, of what it cost him to build it; what did it cost 
to build it? Ans. $7600. 

25. A merchant sold a piece of broadcloth containing 48 
yards for $147.84, and lost 12 per cent. ; what did the cloth 
cost him? 

12 per cent, is $12 on $100, and $100 — $12 is $88; 
then * $147.84 must be -f^ of the cost; hence, the cost 
must be ^ of $147.84, and $147.84 X W= 9168^ the 
cost of the cloth. 

26. An auctioneer sold 15 shares in the Western Bailroad 
for $1275, by which the owner lost 15 per cent. ; what was 
the cost of the 15 shares ? Ans. $1500. 

27. A merchant sold a quantity of goods for $22.50 more 
than he gave for them, and gained 7A per cent, of the first 
cost ; what did the goods cost him, and for how much did he 
sell them? 

7J per cent, is $7 J on $100 ; hence, $22.50 must be tSMt 
of the first cost, and the first cost must be -^^g^ of $22.50, 
and $22.50 X ^Hi^ = ^^300, the cost of the goods. $300 
4- $22.50 = $322.50, the sum for which he sold them. 

28. A speculator sold a building-lot for $300 more than it 
cost him, and gained 20 per cent. ; what did he pay for the 
lot, and fqr how much did he sell it ? 

Ans. It cost $1600, and he sold it for $1800. 

29. A trader sold a chaise for $15.50 less than it cost 
him, and lost 6 per cent. ; what did the chaise cost, and for 
j^ow much did he sell it ? ^ 

30. When fiour is sold at $4.62 a barrel, there is a loss 
of 12j- per cent. ; what will be the gain or loss per cent, 
when the same kind of flour is sold at $5.50 a barrel ? 

31. A merchant sold sugar at 8 dollars a cwt., and lost 10 
per cent. ; what will be the gain or loss per cent, when he 
sells the same kind of sugar at 9 dollars a cwt. ? 

32. A watchmaker sold a watch for $40, and lost 124^per 
ceDt ; for what number of dollars should he have sold the 

same watch to have made a pto&t o^ '\St\ ^x c«a\.«\ 
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EQtTALIZING OR AVERAGINO 
THE TIME OF PAYMENTS. 

Art. Iti6« Equalizing or sTveraging the time of pay* 
ments is finding a mean time for the payment of several 
dehts due at different times, so that no loss shall be sus- 
tained by either debtor or creditor. 

Suppose A owes B $80 to be paid in 2 months, and S120 
to be paid in 7 months; at what time may A pay B the 
whole sum of $200, and no loss of interest b^ sustained by 
either of them ? 

$80 X2=:$160', hence, the int. of $80for3ino.atheint.of $160 

for 1 month. 

$ldax 7»$84D ; hence, the int. of $120 for 7 mo. » the int. of $840 

for 1 month. -r—- T~TZZ 

$200 $1000 

The interest on the two debts to the times of payixient is 
^qual to the interest of $1000 for 1 month, which is found 
by multiplying each debt by its time of payment, and adding 
the products. 

If the interest of $1 for 1000 months is 95, the interest of 
the sum of the two debts, which is $200, for yi^ of 1000 
months, which is 5 months, is also $5. Therefore, 6 months 
is the average or mean time for the payment of the sum of 
the two debts. 

Proof. The interest of $ 80 for 2 months is $ .80. 
The interest of $120 for 7 months is $4.20. 

The interest of $200 for 5 months is $5.00. 
From tlie above illustration we obtain the following rule. 

Rule. Multiply each debt by the number of days, months, 
or years, between its daie and the time it becomes due, and 
divide the sum of the products by the sum of the debts; the 
quotient will be ike average or mean time for the payment of 
the sum of all the debts. 



1. William owes 20 cents to 
be paid in 20 days, 30 cents to be 
paid in 10 days, and 40 cents to be 
paid in 5 days ; what is the aver- 
age or mean time for the payment 
of the whole sum? 



2. If I owe a man $200 to be 
paid in 2 months, $300 to be paid 
in 6 months, and $500 to be paid 
in 8 months, what is the average 
or mean time for the payment of 
the whole sum?' 



3. C owes D $1200, of which $200 is to be paid in 3 
months, $400 in 6 months, and $600 in 9 months ; what is 
the average or mean time for the payment of the whole 
sum ? Ans. 7 months. 
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4. A merchant has due him $1200 to ba paid in 30 iay^ 
tSOO to be paid in 60 days, and f 1000 to be paid in Hk 
days ; what is the meaii time for the payment of the whole 
sum ! '•■ Aw- 68 tfay». 

If ose of the payments is due nn the day from whioh w« begin to 
oount the time, this paymeDt must be adqsd in findiog the sum of 
the payments. 

& A <»W6S B $1800, of which sum, $600 is due at the 
{ffeseni time, $600 will be due in 4 months, and $600 in.8 
jmonths J what will be the average or mean time of payment) 

Ans. 4 months. 

6. A merchant purchi^sed goods to the amount of $2000) 
for which he agreed to pay $500 at the time he made the 
{MKhase, $fiOO i& 30 daya, $600 in 60 days, and $500 k 
90 days ; he afterwards proposed to pay the whole sum at 
one time. What will^ be the average or mean time for the 
paynMiH ef the whole amount ? Ans* 45 days. 

This rule, which is universally adopted, is founded upon 
the supposition tiiat the interest of the several debts which 
are due before the average or mean time of payment is equal 
to the interest of the several debts which are due after the 
average or mean time. 

The debtor, by keeping a sum of money after it is due, 
gains the interest of the sum for the time he keeps it ; but 
the loss he sustains by payinfi[ a sum of money rofore it is 
due is equal to the discount of the sum for the time he pays 
it before it is due, which is less than the interest ; therefore, 
the rule is not accurately true. 

The following rule will be found to be accurately true. 

Suppose A owes me $103, to be paid in 6 months, and 
$106 to be paid in 12 months ; what will be the exact mean 
time for the payment of the whole sum ? 

The present worth of $103 payable in 6 months is $100; 
the present worth of $106 payable in 12 months is $100. 
The sum of the present worth of the two debts is $200. The 
sum of the two debts is $209. In what time will $200 
amount to $209, at 6 pe( cent, a year ? 

9209 -- $200 r=r $9. The interest of $200 for 1 year is 
$12, and $9 4- $12 =.75 of a year or 9 months, the exact 
mean time. Hence, the following rule. 

BuxrE. Find the present worth of etBtk of the debts; then 
find the time at which the sum of these present worths will 
amount to the sum of the d£ht^. Th» time thus found toifl be 
tie tru^ average or mean tvme. 
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Hie time at which any given pincipd will amount to any 
leqaired sum may be found by the following rule. 

RuleI Siibtract the given principal from the required 
amount or sum, the remainder wiU be the interest of the given 
principal for the required time ; then divide this interest by 
the interest of the given principal for one year, the qiuftient 
tsiU be the time required, 

7. A owes B S1976, of which S510 is to be paid in 4 
months, $618 in 6 months, and the remainder in 12 months; 
what will be the true average or mean time for the pay- 
ment of the whole amount at a single payment ? 

^ Ans. 8 months. 

8. A merchant purchased goods to the amount of tSOSS, 
of which $404 is to be paid in 60 days, 8609 in 90 days, 
and the remainder in 120 days ; what will be the true ayer- 

age or mean time for the payment of the whole amount ? 

# 

Art* 1ST. In finding the average or mean time for the 
payment of several sums due at different times, any con- 
venient date may be taken from which to count the time. 

9. Suppose a trader purchased goods as follows, on a 
credit of 60 days : 

May 1st, 1847, purchased to the amount of S 50. 
June 1st, " " «« " $150. 

Aug. 1st, " " " " $200. 

What was the average or mean time of payment, counting 
from the Ist of l||f ay ? 

From 1st of May to 1st payt., 60 d's, $ 50 X 00 = 3000. 
" « " to 2d payt, 91 d's, $150 X 91 = 13650. 
" " " to 3d payt., 152 d's, $200 X 152 = 30400. 

loo 47050* 

47050 -J- 400 = 117^ days. Hence, the average or mean 
time for the payment of the whole amount was 117^ days, 
counting from the 1st of May, which was August 26th, 1847. 

10. Purchased goods as follows, on a credit of 4 months ; 
May 1st, 1^6, purchased to the amount of $ 50. 

" 12th, " " " " $150. 

" 19th, " " »* " $120. 

" 27th, " « " " $100. 

What was the average or mean time of payment, counting 

from 1st of May ? 

The day from which you compute ia nQ^\o\A ^>QiSii(ai^^s^ ^^ 
daj to whxkjtm compute is always to be coxmtedL. 
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JkmL IAS. W3^ 9oois urn pmhmsid 4d d^ent 
timesy and an d^jfkremt terms qf credits Jmd tke time v^memh 
amount wUl become due, then find what will be the average 
or mean time for thejpaymen^ xf the whole amouTit, 

11. A merehant |Hiiehased Ihe foUowing Inlle of ^goods: 
Feb* 1, a bill of SlOO on a crodH of IdO days, dua June 1. 
Feb. 15, a bill of 9150 on a credit of 90 ^ya, due May 16. 
May 7, a bill of $ 70 on a credit of 60 days, due July 6. 
Aug. 12, a bill of « ^0 on a credit of 80 days, due Oct. 31. 
what will be the average or mean time of payment fbr &e 
ffhole amount? 

May 16, ... . f 180. ^^ 

June 1, . . . . $100 X 16= 1600. 

July 6^ . . . . 8 70 X ^1 = 36^0. 

Oct. 31, .... $ 90 X 168 sss 15120. 

410 20890. 

3Q290-^410a49 dmya, fimn May 16, wkkai wffi «ury 
. ib^ average or mean time of payment to July 4. 
ISL A merchant sold the following bills of gooda : 
Jan. 16dii, sold a bill amounting to 8350, on a owdit of 4 

months. 
Match llth,4oldftUai«moiHitiiigtoti75,oiiaenditof6 

BMHths. 
JuBt 21st, sold a bill amounting to $500, oBia tndit of 8 

months. 
What was the average or mean time tif |iaymeiit ? 

Art* 100. When partial payments are made befofe die 
Ajroiration of the term of credit, to find the time when the 
hflJance should b^ paid, so that no loss of interest ahaU be 
sustained by either debtor or creditor. 

Rule. Multiply the whole debt by the term of credit. 
Then multiply each paymerU by the Hme it was paid after the 
date ^purchase, arid subtract the sum of the products frtnn , 
the product of the whole debt multiplied by the whole term 
of eredU. Ditnde the remainder- by the balance due at the 
expiration of the term of credit; the quoftient wUl le the time 
when this balance should be paid. 

13. A merchant purchased goods to the amount of $1200 

on a credit of 8 months ; but he offers to pay $400 in 4 

months, on condition that the balance shall remain unpaid 

until it shall cancel the interjsst of the $400. When will^ 

'MtaitB iff 9600 become duA 1 k[i%«.\^ xs\];stif^i&. 



PARTNERSHIP* 

Artm 1 00* A FASTNfiRSHiP is an association of two or 
more persons for the transaction of business. Such an 
association is called ajirm or house; azid each indiiridual of 
tbe association is called n^parttier. 

The \fhole amount of money contributed by the firm is its 
capital or joint stock ; and the sum contributed by each 
partner is his part of the joint stock. 

A and B formed a partnership with a capital of $25000, 
of which A furnished 915000, and B $10000; at the expira- 
tion of three years tiiey had gained $7500. What was each 
partner's share of the gain ? 

Since A furnished ^|v^ == f of the whole capital or 
joint stock, he must have f of the^ gain, and $7500 X f »=^ 
$4500, Ay gain. B furnished ^Hv9=^i o^ ^^e whole 
capital or joint stock, and he must have f of the whole gain» 
and $7500 X f = $3000, B's gain. 

Wbea the stock of each of tbe several partners is em" 
played the same length of time, it is plain that each paitnec'» 
share of the gain or loss must be in proportion to his share 
of the joint stock ; hence > we have the following rule. 

Rule. Make each partner* s stock the numerator of afrac' 
tion, and the whole capital or joint stock the denominator ; the' 
several fractions thus formed tciU express each partner^s part 
of the j&ixt stock; then ntuUiply the vsihoU gain or kis by 
&aeh partner's fraetwmlpart of the joint stock; the ptnduet 
wHl be his share of the gain or loss. 



t. Wi}Iiam and Jamea bought 
a riieep. William paid $3, and 
James paid $2 ; they^ afterwards 
sold the sheep, and gained ||^. 
What was the share of each ? 



2. A and B entered into part- 
liership. A contributed $500, and 
B $300 ; at the end of one year^ 
Uiey had gained $160. Whirt 
was the share of %acb ? 



3. A, B, and C, formed a partnership, A furnished 
$1200, B $1000, and C $800; they gained $360. What 
was each partner's share of the gain ? 

Ans. A's share $144. B's share $120. C's share $96. 

4. A, B, C, and D, traded in partnership. A furnished 
$800, B $500, C $300, and D $150 ; by misfortune they 
lost $350. What must each partner sustain of the loss ? 

Ans. A's loss $160. B's loss $100. C's loss $60. D^ 
loss$30. ' 



FABifllBRaHlP^ 



6. Three men trade in. company. The first furnishes 
9760 J the second 8600, and the third $625; they gam 
$825. What is each partner's share ? 

Ans. The first $130. The second $104. The third $91. 

6. A, B, and C, ];)urchased a ship, for which they paid 
$7500. A paid $2750, B jpaid $2500, and C the rest ; in her 
first voyage she cleared $3500. What was each partner's 
share ? 

Art. 161* When the stock of each of the several part- 
ners is employed for different periods of time, it is plain that 
each partner's share of the gain or loss must be in proportion 
to his share of the joint stock multiplied by the time it is 
employed. 

Illustration. A and B traded in company. A furnished 
$500 for 8 months ; B furnished $600 for 5 months ; they 
gained $280. What was*each partner's share of the gain I 

The use of $500 for 8 months is equal to the use of 8 
times $500 for 1 month, or $4000 for 1 month. The use 
of $600 for 5 months is equal to the use of 5 times $600 
fori month, or $3000 for 1 month. $4000 + $3000 = 
$7000, the whole amount of capital employed for 1 month. 
A furnished ^^J^ = | of the joint stock, and he must have 
f of the gain. B furnished ^%i = ^ of the joint stock, 
and he must have f of the gain. $280 X > = $160, A's 
gain. $280 X f = $120, B's gain. 

Hence, we have the following rule. 

Rule. Multiply each partner^s stock by the time it teas 
employed ; make each prod/uct the numerator of a fraction, 
and the sum of the several products the denominator; the 
several fractions thus formed will express each partner^s part 
of the joint stock. Then multiply the whole gain or loss 
by each partner's fractional part of the joint stock; the prO' 
duct wiU be his share of the gain qr loss. 



7. A and B hired a pasture for 
6 months, for which they paid 
$24. A had 6 cows pastured 6 
months, B had 6 cows pastured 3 
months. How much should each 
pay? 



8. d and D traded in company. 
G furnished $500 for 6 months, 
D furnished $1000 for 2 months ; 
they gained $300. What was 
each partner's share of the 
gain? • 



9. A commenced business January 1, with a capital of 
$4500. April 1, he took B into partnership, with a capital 
of $5000; at the expiration of one year they had gamed 
$600. What was each partner's share of the gain ? 

Ans. A's 8Yiax% 10)^. ^'u*\v»xft^J^«*S. 



10. Charles Adams* Jolix^. Biowm and William Eaton 
formed a partnership, nnder the firm of Adams, Brown & 
Co., with a capital of S15000; of which Adams- furaiphed 
teOOO, Brown $5000, and Eaton $4000. At the expiration 
q{ 6 months, Adams furnished $1500 more ; at the expira- 
tion of 9 months, Brown furnished $2000 more ; and at the 
expiration of 12 months, Eaton withdrew $2000. At the 
end of 2 years, they found their profits amounted to $6500. 
yHiat w^ each partner^s share ? 

Art. 169. Method op dividing a bakkbupt's effects 

AMONG HIS CBEDITOBS. 

A bankrupt is a trader, or other person, who is unable to 
pay his just debts* 

. 1. A baokrupt^wes A $500, B $650, and C $850; the 
whole amount of his property is $1500. . How much can he 
pay on a doUar, and how much will each creditor receive ? 

$500 + $650 -f $850 s$20Q0, the amount of his debts. 
And $1500 -^ $2000 ss $.75 the number of cents he can 
pay on a dollar. $.75 X $^00 »: $375.00, tbe number of 
dollars A will receive. $.75 X $650 = $487.50, the num- 
ber of dollars B will receive. $.75 X $850 = $637.50, the 
number of dollars C will receive. Hence, the folk>wing 
rule. 

Rule. Divide the amount of the barikrupVs property by 
the amount of his debts; the qiLotient toill be the per cent.y or 
toJuU he can pay on a dollar. Then multiply the per cent,, 
or what he pays on a dollar, by the amount due each creditor ; 
the several products tvill express the several shares. 

2. A merchant died insolvent, and it was found that his 
debts amounted to $25000 ; his property was sold for $6250. 
How much can he pay on a dollar, and how much will D 
receive, to whom he owed $4000 ? 

Ans. 25 cents on a dollar. D will receive $1000. 

3. A trader failing in business, owes E $1250, F $940, 
G $1575, and H $1885 ; his effects amount to $875. How 
much will each of his creditors receive ? 

4. If the money and other property of a bankrupt amount 
to $3750.75, and he owes A $2650.25, B $1975.50, and C- 
$1250.75, what per cent, can he pay, and what will each 
creditor receive ? 

17 . 



ABBvaensNi* or taxkb. 

j^iH I« 10B« Taxes bYq sttXM tn tiion^ ttssessed upcm 
ih« pencms snd propeity df citbens, to defray the expenses 
of tke state, coanty, city) or towti. Each indiTidual, liable 
to be taxed, is usually assessed a spedfic sutn, called ^poS 
tax, also a specified per cental tni nis propertv. 

When any required wtoiovt^ of taxes is to be assessed by 
any city or town, it will be necessary to ascertain the name 
of each individual liable to be ta^ecC a^d the aiacMiiit of bm 
property; also the number of individuals who pay a poU 
tax, and the total amount of taxable property in the city or 
tewn. 

1. Suppose the city of Boston should assess a tax to ito 
amoutit m ^90000, and the 'V^^e amount ^ taxable prop- 
erty In ^ city te ^be «re^^ %t •190000600, the ncmiber of 
indiridttals ¥rho pav a pell tax io be ^8000, "and eaeh of them 
to %e assessed a petl tax of 91.196^ what is Ihe «mcrant of poll 
tax, what per centage is the tax «pon the ^cie amowit of 
property to the efty, and w4ist is tro amount ef A's tax, wha 
pays a poll tax, and whose property is valued at 9125000 ? 

ilie5 X ^OOOon SiaOOO, the whole amount of pell tax. 
•790000 — SlOOOOns S780000, to be assessed -on the whc^e 
amount of property. $780000 4- $130000000 = .006 tea^ 
of 1 per cent., or 6 miUs oa a dollar. 

$.^06 X $125000, the value of A^s property =?= $750.00, 
A's tax on his pronerty, and $750.00 -f $1.25, his poll taji;, 
s= $751.1^ the Whole amount pf A's t^x. Hence.» the fol- 
lowing rule. 

Rule. Find the whole amount of poU tax lyy multiplying 
the poll tax that each indimdttaiis assesaed by ^ nuniler €f 
in^mdttmb ; the frweduet wiU be the mhaie ammaU ofpeil tax. 

SMroist ihi$ amount ofpcXL iaxfirom the wkaie OTuauTtt^ 
tax to be assessed; the remedttder will be the amount to M 
assetttd 091 the property* 

JHpide this amount by the whole a'nuHuM sf taxable prop- 
erty; the guptteitt vnU b^ the per cent, er tax on I iiBar. 
Multiply the tax on 1 dollar by the amount of each individ- 
uaVs taxable property; the product unU he the tax fn his 
prciperty, JM each indimditai's pod tax to the tax^ihvL 
pr^erty ; the sum wiU be his whole tax, 

z. B, an inhabitant of Boston, pays a poll tax for l^myelf 
and son ; his taxable property is ralued at 4^5675. what is 
iAe whole amount of his tax? . Ans. $156.55. 



AMMidyifK nMma M 

AMStCICAlf DfrflES. 

Ajrf • 16#« DimBS toe taxM snposed bjr tie gv^rn- 
meirl of a ecnmtary opoti most articles c4 mefchandiM 
fRvpovted &oin foreign cosslrieek Tbej af e ef Mre l^ida^ 
«tf tMt£»9yf7» and ijpeci^. 

Aa od tMi^oreTR duty is< a specified per cent on the netoA 
cost of the goods m the ceajsitry from which they were ia- * 
ported. 

A speafic duty is a specified sum on a square yard, pound, 
gallon, &^. 

Duties are to Be paid only on the articles of merchandise, 
and not on the boxes, casks, Inigs, &:c., which contain them; 
hence, certain deductions are to be made from their gross 
weight ^ measure, called tdhwances. These allowances 
are- dn^, tare, lidakage, and breakage. 

Chms itmgM is the whole weight of the g<Dods, ineliiding 
the box, bag, &c., which contains them. 

Neat weight is the weight of the goods after all allowances 
have been deducted. 

Draft is an allowance made for waste, which is to be 
deducted from the gross weight, and is as follows: 

Ob 112 lbs. IIU 

Above 112 lbs. and not exceeding 224 lbs. 2 lbe» 

" 224 lbs. <« ^ 336 lbs. 3 lbs. 

" 336 lbs. " " 1120 lbs. 4 lbs. 

" 1120 lbs. " " 2016 lbs. 7 lbs. 

«< 2016 lbs. 2 lbs; 

Tare is an»allowanee Ant the aetndl ev suppsted weight of 
the cask, box, chest or bag;; which contains the article of 
Bierchandise, and is to be deducted after the draft has been 
deducted. 

Leakage is an allowance of 2 per cent., which is to be 
deducted from the gauge or measure of all liquids impofted 
in casks. 

Breakage is an allowance of 10 per cent, on porter, ale* 
and beer ; and of 5 per cent, on all other liquors, wh«a 
imported in beltles. A dozen bottles of the common size 
are estimated to contain 2j^ gallons. 

Jn deducting allowances, a fraction is disregarded, unless 
it exceeds one half, when it is considered a unit. 

1. What is the amount of duty on an invoice of abeetkigiiy 
imported firam Liverpool, which cost £125. Ids. stevlhigt st 
20 per cent, ad valorem ? Ai&. tl\21.4M« 



ALLIOJlTION^ 

Art«.16ff* Alligation is the method of findkig the 
mean value of a mixture which is composed of several 
ingredients, when the price and quantity of each of the 
ingredients are given ; also, of finding the quantity of each of 
several ingredients, whose prices are given, that will be 
' required to compose a mixture of a givqn mean value. 

Art.. 166. To FIND THE MEAN VALUE OF A MIXTURE COM* 
POSED OF SEVERAL INGREDIENTS, WHEN THE PRICE AND 
QUANTITY OF EACH OF THE INGREDIENTS ARE GIVEN. 

Suppose a farmer should mix 20 bushels of corn, worth 
60 cents a bushel, with 20 bushels of oats, worth 30 cents a 
bushel ; what would be the mean value of the mixture ? 

$.60 X 20 = $12.00, the value of 20 bushels of corn. 
$.30 X 20 = $ 6.00, the value of 20 bushels of oats. 

Bu. 40 ==$18.00, the total value of the mixture.' 
$18.00 -T- 40 = 45 cents, the mean value required. 
Hence, the following rule. 

Rule. Find the value of the several ingredients by muUi' 
plying tltje price of eajch by its qtuintity ; then divide the sum 
of the several prodiccts by the sum of the several quantities^ 
the qttotient loill be the mean value of the mixture. 



1. A grocer mixed 2 pounds 
of tea, worth 50 cents a pound, 
with 3 pounds, worth 40 cents a 
pound ; what was the mean value 
of the mixture ? 



2. If 4 pounds of sugar, worth 
8 cents a poufid, be mixed with 8 
pounds, worth 10 cents a pound, 
what will be the^ value of each 
pound of the mixture ? 



3. A grocer mixed 125 pounds of sugar, worth 9 cents a 
pound, and 75 pounds, worth 8 cents a pound, with 50 
pounds, worth 7 cents a pound ; what was the mean value 
of each pound of the mixture ? Ans. &^ cents. 

4. A goldsmith melted together 4 ounces of gold of 15 
carats fine, 5 ounces of 18 carats fine, and 6 ounces of 20 
carats fine ; what was the fineness of the mixture ? 

Ans. 18 carats fine. 

Note. A carat is the twenty-fourth part of any quantity of gold, 
and the fineness of gold depends upon the number of carats of pure 
gold it contains. Thus, gold that is 18 carats fine, is composed 
of 18 parts of pure gold, and 6 parts of some other metal. The fine- 
ness of silver depends upon the number of ounces of pure silver in a 
pound. 
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AHu 1#V« To Fmtt TBS qgsAtnrm aw bmh m 
BHs^DsavrSf WHos pftseM abs ^rtsir, that wm; is 

IBQinuSS T(» GC»P08B A VOTintt IMT A fOnH XKiir TASOB^ 

Supfpose we wish 16 mix tea that is worth 60 cents a poand, 
with tea that is worth otlIj ^ cents a pound, in sudi pro- 
portions that the Aixtdte s^all be worth 50 cents a |)ound ; 
It is plain that We must take equal quantities of each, 
because the price of one kind is as much greater than the 
mean price, as the price of the other is less. 

A^in; suppose we wish to mix sugar that is woith 7 
ctnti a pound, with sugar that is worth 10 cents a pound, in 
such proportions that the mixture shsdl he worth 9 cents t. 

The stjgar that is wotdi tO cents a pound is worth I cent 
more than the mean price, and the sugar that is worth 7 
eeoto ft pound is irortb 2 cents lesB thu the wmk jprfei; 
hence, it will be necesoaiy to use twice as much sugar at 10 
cents a pound as we use at 7 cents a pound. 

A goldsmith has i^old of 12, 15, 20, and 32 car«i» im^ 
and he wishes to mix the ^our kinds in such propooctioiui 
that the mixture shall be 18 carats fine. 

The proportion of ea^h kind of gold may be found 6y 
writing the fineness of tbei several kinds under one anothcv, 
and then connecting one that is less than the mean fine- 
ness with one that is greater, and writing the difierence 
between the fineness of eadi kind and ^ required mean 
ineiMSft of the mijelufe, eppcmile to that with which it is 60tif> 
nected; these diierenees will express the propc^on et 
qpmrtiiy of eadi kind. 

Thus, r 12 i 4 parts of 12 carat* fine. 

Mean fineness 18 i ^^"1 I ^^ ^^ }^ ^^'^^ !?!• 




3 parts of 20 carats fine. 
6 putts of 22 calftlf fine. 

By connecting a less rate of fineness with a greater, and 
{facing the differences between thexn and the meen |ate> 
alternately, there is precisdy as much gained by one qeen- 
tity as is lost by the other ; therefore the gain ixA the lose 
upon the whole must be equal. 

Prom the preceding illui^atioos we obtain the ^Uewii^ 

RaLB. Write the totes of prices of the ingrediefiti in a 
column UTider one aw^het^ and flace the mean tote or price 
at the left ef the column, Cmineet witA a conHnued UfH^i 
the price of each ingredient whiA ft less than the in^em ttkHs 

J7# 



198 ALLIGATION. 

pr frice^ with one or mare that is greater; then wrUS the ^Sf' 
Jerence between the price of each ingredient and the mean 
ratef opporite the price of the vngrediejU with which it is eon» 
nected, and the difference, or the sum of the differences, if there 
is more than one opposite the price of each ingredient, wUl be 
the required quantity of that ingredient, # 

5. A grocer would mix tea at 35 cents, 40 cents, 50 cents, 
and 66 cents a pound, in such proportions that the mixture 
shall he worth 45 cents a pound ; how many pounds of each 
kind must he use ? 

Ans. 10 Ihs. at 35 cents, 5 Ihs. at 40 cents, 5 lbs. at 50 
cents, and 10 lbs. at 55 cents. 

Questions of this kind admit of as many different answers as than 
are yarious ways of connecting the rates or prices of the ingredients, 

and all of them equally correct, which may be proved by Art. 165. 

> • ■ 

;Ajrt« 1 4I8« When one of the ingredients is limited to 

A GIVEN QUANTITY. 

Rule. Fhid the proportion of each ingredient, as irt Art. 
167 ; then, make the numhet opposite that ingredient whose 
quantity is given, a common denominator, and the number 
opposite each of the other ingredients, the numerator of a frac- 
tion ; multiply the given quantity by each of these fractions, 
the several products loiU express the required quantities of the 
other ijigredienis. 

2 6. A trader has 90 pounds of sugar worth 7 cents a 
pound, which he would, mix with some at 8 cents a pouhd, 
some at 10 cents, and some at 12 cents a pound. How 
much of each kind must he mix with the 90 pounds to make 
a mixture worth 9 cents a pound ? 

Ans. 30 lbs. at 8 cts., 30 lbs. at Idcts., and 60 lbs. at 12 
cents. 

Art* 160* When the whole compound is limited to a 

GIVEN QUANTITY. 

Rule. Find the proportional part of each ingredient as in 
:Art, 167 ; then make the sum of these proportional parts a 
eiommon denominator, and the proportional part of each 
ingredient the numerator of a frajction ; multiply the given 
quantity by each of these fractions ; the several products wtU 
^jppress the required qtuintity of each ingredient. 

7. A grocer has three Kinds of sugar, at 7, 8, and 10 
cents a pound; what quantity of each kind must he take to 
Sm a cask holding 230 pounds, so that the mixture shall be 
worth 9 cents a pound I 
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INVOLUTION. 

Art* 170* IifyoLUTioiv is multiplying a nun^r by 
itself. 

The number itself is called the first power, or root, and 
the product obtain^ by multiplying any number by itself is 
called the second power, or square of that number. If the 
second power or square be miutiplied by the first power, the 
product is called the third power, or cube of that number. 

The power of a number is sometimes indicated by a 
small figure placed at the right and 9, little above the num« 
ber, called the exp<ment or index, and it shows how many 
times the number is to be used as a factor to produce the 
required power. 

Thus, 5* ssss 5 X 5 = 25, the second power of 5. 

5^1=5 X 5 X 5= 125, the third power of 6. 

5*=5X5X5X 5 = 625, the fourth power of 5. 

Any required power of a number may be found by con- 
tinually multiplying each succeeding higher power by the 
given number until the required power is obtained. 

Any required power of a fraction may be found in a 
similar manner; thus, the second power of j is f X f =s-^; 
the third power is -^ X f =i|-- 1*^^ second power of the 
decimal fraction .3 is .3 X .3sss .09 ; the third power is .09 
X.3 = .027. ' 

If the power of a mixed number be required, reduce it to 
an improper fraction, or reduce the fractional part to a 
decimal, and then involve it to the required power. 



I. What is the second power 
of2? 

3. What is the seoond power 
of3? 

5. What is the second power 
of41 

7. What is the ^second power 
of 51 

9. What is the second power 
of6t 

II. What is the second power 
of7T 

13. What is the second power 
of 8? 

15. What is the second power 
of 9? 

17. What is the second power 
of 10? 



2? 



2. Wttat is the third power of 



3? 



4. What is the third p«wer of 



6. What is the third power of 
8. What is the third power of 



4? 

i 
5t 

10. What is the third power 
of 6? 

12. What is the third power 
of 7? 

14. What is the third power 
of8? 

16. What is the third power 
of 91 

18. What is the third power 
of 101 
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EXTRACTION OT THS MUARE ROOT. 



fiTOLVTION. 

Aff» 171. EvcO/iTtioN is 1^ irevetse of hiTolutioA. It 
explains the method of resolving a number into equal factors^ 
trhi(^ factors are t^atled 7100^5. 

When a number is resolred into two equal faetors, each 
of these faetars is called the 9q$uirt tod of tiie number. 

When a number is resolved into three equal factors, each 
of these faetors is cafied the cuht root of the number. 

Any i^ulred power of a nuitiber may be found, but there 
ate numbers whose ettaot root cannot be obtained j yet by 
the use of decimals, an approximate root may be obtained 
sufficiently estact for all practical purposes. 

A number whose «xact root cannot be found is called a 
iuri nufMker, and its approximate root is ealled a surd root 

The square root of a numbet w indicated by this character 
/^ l^aeed befcnre ^e number ; the other roots are indiaited 
by the samie character with the index of the root pUeed 
ov^r it, or by the fractional ind^L placed at the right. 

The square root of 64 is expressed thus, >^64, or 6#; 
and the cube root of 64, thus, 4/64, or 64*. 

When the power is expressed by several numbers, with 
the sign -f^ or '—between therm, ft line, called a vincnium, is 
drawn from the top of t he sign evftr all the numbers ; thus 

the square root of >^25 -}- ll is 6; the cube root of 

^64-^ + 6^ is 6. 

EXTRACTION OF THE SQUARE 

ROOT. 

Avt* 1 W* Thb square root of a iramber is ene of its 

two equal factors. 

The extraction of the square root of a number is the 
method of finding one of its two equal factors. 

The second powers or squares of the first twelve integral 
Bumbera are exhibited in the following table. 



S',S2r" I 1 I 2 I 3 I 4 I 5 I 6 I 7 I 8 I I 10 } U I 12 



9d powen or 
M|MfM irainitwn. 



1 I 4 I 9 I 16 I 35 I 36 I 49 I 64 I 81 I 100 I 191 I 144 



11 
9f 



1. What is the square root of 
3, What is the sqaua root of 



9. What is the squara root of 
41 

4. What is the aqaw^ ro<itof 
1161 
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901 



5. What is the sqaare root of 
25? ^ 

7* What is the square root of 
491 

9. What is the square root of 
811 

11. What is the square root 
of 121 1 



6. What is the square zoot of 
36? 

8. What is the square root of 
641 

10. What is the square root 

M)flOOt 

12. What is the square root 
of 144 ? 

The second power of each of the numbers 1, 2, and 3, is ex- 
pressed by a single figure. The second power of each of the num- 
bers 4, 5, 6, 7, 8, and 9, is expressed by two figures. The second 
power of each of the nunibers 10, 11, and 12, is expressed by three 
figures. Hence, the second power of any given number can never 
contain more than twice its number of figures, and never but one 
less than twice its number. 

Therefore, we can determine the number of figures that the 
square root of any number will contain, by dividing the given number 
into periods of two figures each, by points, counting from the right ; 
the period on the left may contain one or two figures. The root 
will contain as many figures as there are periods. 

We will now find the second power of 48, and then extract its 
root. 48 X 48 == 2304 . The number 48 is composed of 4 tens or 40, 
plus 8 units. 

We will find the second power of 40 -j- 8, the several products 
will exhibit its component parts. 

40+8. 
40-f8. 



Product of 40-4-8X8 
Product of 40 + 8X40 

Second power of 40+ 8 



, . . 320 + 64. 
1600 + 320 

1600 + 640 + 64. 



By examining the several component parts of the second power of 
40 + 8, we perceive that the first part, 1600, is the square of the 
tens, or the product of tlie tens multiplied by the tens ; hence, each 
of its equal factors must be the tens, or 40, and 1600 -r- 40 = 4 
tens or 40, which is the first part of the root. 

We see that the second part, 640, is twice the product of the 
tens multiplied by the units ; hence, its greater fiictor must be twice 
the tens, or 80, and 640 -4-80 » 8, the less factor or the units. 

We see, also, that the third part,^4, is the square of the units, or 
the product of the units multiplied by the units ; hence, each of its 
equal factors must be the units, or 8 ; and 64 -J- 8 = 8, the units. 

Moreover, we see that 80 + 8, or 88, must be the greater factor 
of 640 + 64, or 704, and 704 -5- 88 = 8, the less factor, or the units, 
which is the second part of' the root. Therefore, the whole root of 
1600 + 640 + 64, is 40 + 8, or 48. 

We may consider every number greater than 9, whose right hand 
fi^^uie is not a cipher, to be qomposed of tens and unita^ hooanM ^ 



iiefigfaie» tvfki<$fr compdae any nmxiber, exd^pt ife fight Hltti^ figure, 
express tens; hence, we infer that the second power of everf 
nnmber composed of tens and units must contain d^e sqniiie of the 
tens, plus twice the product of the tens multiplied hy the units, pkn 
the square of the units. 

We will now reverse the process of finding the second power d 
49 -j- 8 j aad we shall obtain one of its two equal fiictors or root. 

Divisor 4a) 1600 + 640 + 64( 40 + 8 = 48, the root. 
WOO 

Ciioflor completed 80 4- 8 )640 + 04 

6404-64 

« 

As 1600 is the square of the tens, we find by trial that one of its 
two equal factors is 40, which we write at its left for a divisor; we 
afao |>lace it at the right for the first part of the root. We ik&a 
multiply the divisor by the first part of the root, and subtract the 
product from 1600 -j- 640 -{• 64 ; the remainder is 640 + 64, which 
IS a new dividend. 

As 640 contains twice the product of the tens multiplied by the units, 
twice 40y or 80, must be the g^reat^ factor of 640, which we write 
at its left for a trial divisor ; this trial divisor is contained 8 times in 
640, which is its less factor, and it is also one of the two equal fac- 
tors of 64. We write this factor 8 for the second part of the f9ot^ 
and also at the right of the trial divisor;, the sum is the divisor comr 
pleted. We then multiply this completed divisor by 8, the product 
IS 640 -{-Oix which we wnte under the dividend; this product bedng '^ 
equal to the dividend, the operation is completed, and Uie root is 40 
+ 8=*48. 

We win warn fln^ one of the two^equal factorat- or the square root, 
of 2304, by a shorter process. ^ 

IKvisor 4 )3304( 48, tiie squtte tmt. 
16 



Trial divisor 80)704, new dividend. 
^ Less fhctorS) 

Divisor completed 88 )704 

We fiiBt divide 2304 intot perioda of two figures eadi, by placing 
ffc poini over the units, and another over the hundreds ; the number 
of perieda always indseating the nun^Mr of figvoree that there will be 
in the root. 

The first period on the left is\23, (hundred) which must contain 
the square of the tens, because tens multiplied by tens produce 
hundreds. The greatest square number contained in 23 (hundred) is 

* 16, (hundred) and each of its two equal factors is 4, (tens) one 
of which we write at the left for a divisor, and the other on 
the right, for the first figure of the root. We then multiply the 
divisor by the figure placed in the root, and subtract the product 
Snm the first period, the rtmimdet is 7, (hundred) we i}m« aanex 

ifre JieM tMsriM of figuTw te^ llfiEfr teiiUBhi^teT, «](^ "w^ Vk»^ 

new dividend. 



vem^q vfo^ OF nm «ium« imfr 90* 



wmtmM tuoie ^n product ^ the tm» WMilfjylii>< by 
tW wutsif ^^|w lihft «^m«xe oi ih» mats. Twice 4, (ten*) the xoot 
already obtained, is 8, (tens^ which is the ^eater fiiictor of twice tkl^ ' 
product of the tens multiplied by the units ; we then write the 8 
(Ums) with a cipher amiexed at the left ef the new dinadeod, for a 
trial divisor ; this trisl divisor is eoiM^ieed 8 tiioes in the diridend ; 
liien 8 must be the fees ^axstoT of ^ice the pjsduct of the teas iiul- 
tuoJied by the units, and it must sJsq be one of the two equal factors 
(^ the square pf the units ; we then write the 8 at the right of the 4 
{tens) in the root, apd also under the trial divisor ; the sum of the 
lanal divisor end this less -or equal ^uftor Is the divisor oonipleted ; 
we ihen nmltiply this completed divisor, 88, by the tgiie last 
pl«sed in the root, the {yniduct is 704, which we write under the 
dividend ; this prodi|«(t heisig eq^al to the dividend, the cferalion 
i$ cempleted^ and we have ieuvd one of the two e^ual ^^tors or 
Sf^uaie root of ^304 to be 48. 

Fnurn the preoediof iliaair«ticH»« we obtftin ihe (nlBomng 
Faie for extracting the aqoare root oif muaabeis. 

lEliULE. Divide the given number into periods if two 
figures eachf by placing a point over the units, and mnother 
over every second figure at the left ; also, over every second 
figure at the right, when the number contains dedmals. 

Find, by trial, the greatest sqtcare number in the first 
period on the left, and write one of its two equal factors iit 
the l^tfor a divisor, and the other on the right for the first . 
figure of the root ; then nmUiply this divisor fy the figmre 
in the root, subtract the product from the first period, and 
Hmnex the next period of figures to the remainder for a new 
dividend* 

Write ttoice the number of the root already found with a 
cipher annexed at its left for a trial divisor; then find the 
number of times this trial dirnsor is contained in the new 
dividend, and write a figure i^apressing the nunib€r for ike 
second figure of the root, and write it also under the new trial 
divisor; add this figure to the trial divisor, their sum is the 
divisor completed. 

Multiph/ thi^ completed divisor by the figure last placed in 
the root, subtract the product from the dividend ^ and anrtex 
the next period of figures to the remainder for a new divi' 
dend^ 

'^rite tvnce the number of the root already found, mniku 
cipher annexed at the left cf the mew tikttdend,for anew triol 
dipifor.; then repeat each cfthe suoeemoe steps of the pifevious 
operation, and thus continue until the required root is ob' 
taiTted, 
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EXTttAOTION DP THB SaUAKB ROOT. 



If there thonld be a ranuiiiider after the root of all the periode has 
been extneted, the opiBratioa may be continued by annexing periedi 
ofciphen. 



1. 
2. 
3. 
4. 
5. 
6. 
7. 

a 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24 
25. 
26. 
.27. 



What is the square root of 

Find the square root of 

Extract the square root of 

What is the square root of 

Find the square root of 

Extract the square root of 

What is the square root of 

Find the square root of 

Extract the square root of 

What is the square root of 60466176 ? 

Find the square root of 282475249. 

Extract the square root of 3486784401. 

What is the square root of 17.3056 ? 

Extract the square root of 373. Ans. 19.3132079-4-. 

What is the square root of 3. 15 ? Ans. 1 .7748239- -. 

What is the square root of 8.93 ? Ans. 2.9883105- -. 



729? 

4096. 

15625. 

46656? 

117649. 

262144. 

531441? 

1048576. 

9765625. 



Ans. 
Ans. 
Ans. 
Ans. 
Ans. 
Ana. 
Ans. 
Ans. 
Ans. 
Ans. 
Ans. 
Ans. 
Ans. 



27. 

64. 

125. 

216. 

343. 

512. 

729. 

1024 

3125. 

7776. 

16807. 

59049. 

4.16. 



What is the square root of 
What is the square root of 
What is the square root of 
What is the square root of 
What is the square root of 
What is the square root of 
What is the square root of 
What is the square root of 
What is the square root of 
What is the square root of 
Wh^t is the square root of 



3648764025? 

5047534116? 

7404086209 ? 

8245911249? 

651353914225? 

884867574276 ? 

9754610558146624? 

204397348660.5625? 

162425233245.6196 ? 

415067140056.4175? 

976514574641.1416? 



Art. ITS. 



A 



To EXTRACT THE SQUARE ROOT OF A VULGAR 
FRACTION. 



Beduce the fraction to its lowest termsj then extract the 
square root of the numerator and denominator, if eojck of 
thjtin is a square number; ifriott reduce the vulgar fraction to 
a decimal and then extract its root. 



28. What is the square root of i^ y ? 

29. What is the square root of y^^ ? 

30. What is the square root of 42^^ ? 

31. What is the square root of ^ ? 

« 



Ans. 
Ans. 
Ans. 



A- 
A- 



Ans. 61. 
Ans. .774-p. 






KXfR ACTION OF THE CUBE 

ROOT. 

Art* 19^4L We have before shown, Art. 170, that the 
third power of any number is the product of its three equal 
factors ; hence, extracting the cube root of the third power 
of any number is the method tff findkig one of its three 
equal factors : consequently, the seicond power or square of 
one ^ its equal iisbctets must be its greater fistctor or cnvisor. 

The second and third powers of the first twelve integral 
numbers are exhibited in the following table. 



iJ'^r" 11121 31 41 51 6| V| 6| 91 10 1 n| 12l 



^S::Z. |1|41 9 I 16 I 2d I 361 40 1 64} 81 1 100} 181 1 144 



-2 SSL" 1 1 1 8 I 27 I 64 I 125 I 216 I 343 I 512 | 729 1 1000 | 1331 1 1728 



'tit > I- ir 



I. What 18 the cube root of 1! 
3. What is the cube root of 

27? 

5. What is the cube root oi 
135? 

7. What is the cube root of 
343? _ 

9. WAkt is the cube root of 
729? 

II. Wiiat is the cube root of 
1331? 



2. What is thecals root of 8? 

4. What is the oabe root ef 
641 

6. What is the cube root of 
21fti 

8. What is the cube root of 
512? 

10. What is the cube zootef 
1000? 

12. What is the eite root of 
1728? 



l%e third power of each of the numbers 1 and 2 is expressed by 
a single figure ; the third power of each of the numbers 3 and 4 is 
expressed by two figures ; and the third power of each of Ihe num- 
bers 5, 6, 7, 8, and 9, is expressed by three figures. The third 
lk>wer of each of the numbers 10, 11, and 12, is expressed by four 
figures. Consequently, the third power of any given number can 
never contain more than three times its number of figures, and never 
but two less than three times its number. 

Therefore, we can determine the number of figures that the cube 
root of any number -will contain, by separating the given number 
into periods of three figures each, by points, counting from the right ; 
the period on the left may contaia one, two, or three figures. The 
root will contain as many figures as there are periods. 

We will find the third power of 25, and then extract its root. 
25 X 25 X i25 =15625. The nuidl>er 25 is composed of 2 tens, or 
20, plus 5 units. 

We will find the third power of 20 -^^y &Dd the seversl productt 
will exhibit its component pans. 

18 



aoft BacroACTioN ov tbe cuqe boot. 

20+ 5 

a^+ « 

Prodactof20 + 5X5, 100+25 

Product of 20 +5X20, 400+ 100 

The second power or square of 20+5, . . . 400+ 2004- 25 

20 -4— 5 

Product of 400 + 200 + 25 X 5, . . . . . 2000 + 1000 + 125 
Product of 400 + 200 4- 25X20, . . 8000 + 4000 -|- 500 

The third power or cube of 20+5, . 8000+6000+1500 + 125 

By examining tlie several component parts of the third power of 
20 + 5, we perceive that the first part, 8000, is the cube of the tens, 
or the product of the square of the tens multiplied by the tens ; con- 
sequently, its greater factor or divisor must be 20 X 20, or 400, and 
8000 -7- 400 SB 20, the less factor, or the tens, which is the first part 
of the root. 

The second part, 6000, is the product of three times the square of 
the tens multiplied by the units ; therefore, its greater factor or 
divisor must be 20X20X3, or 1200, and 6000-5-1200=5, the 
less factor, or the units. 

The third part, 1500, is the product of three times the tens multi- 
plied by the square of the units ; hence, its greater factor^ or divisor 
must be 20 X 3 X 5, or 300, and 1500 -h 300 = 5, the less factor, 
or the units. 

The fourth part, 125, is the cube of the units, or the pxaduct of 
the square of the units multiplied by the units; then itr greater 
factor or divisor must be 5 X 5, or 25, and 125 -5- 25 = 5, the less 
factor, or the units. 

Moreover, 1200 + 300 + 25, or 1525, must be the greater factor, 
or divisor completed, of 6000 + 1500 + 125, or 7625 ; and 7625 -r- 
1525 = 5, the less factor, or the units, which is the second part of 
the root. 

The whole root of 8000 + 6000 + 1500 + 125 is 20 + 5, or 25. 

By examining the component parts of the third power of 20-+- 5, 
we perceive that it is composed of the cube of the tens, plus three 
times the square of the tens multiplied by the units, plus three times 
the tens multiplied by the square of the units, plus the cube of the 
units. 

We will now reverse the process of finding the third power of 
20 + 5, and we shall obtain one of its three equil factors, or root. 

20 X 20 = 400 )8000 + 6000 + 1500 + 125( 20+ 5 = 25, the root 

8000 

20X20X3 = 1200) fiAftAiiKftn I ,QK 
Mfkar oomplflttd, sss 1525 



B3CTRACTH)N OF THE CUBE ROOT. 20T 

As 8000 is the product of the second power of the tens multiplied 
by the tens, we find, by trial, that the greatest second power or 
square number in 8000 is 400, which we write at the left of 8000, 
for a divisor, and its first power, 20, on the right, for the first part of 
the root. We then multiply 400 by 20, and subtract the product, 
'• 8000, from 8000 + 6000-f 1500 4-125, the remainder is 6000 + 
1500 +125, which is the product or three times the square of the tens 
multiplied by the units, plus three times the tens multiplied by the 
square of the units, plus the square of the units multiplied by the 
units ; this remainder we call a dividend. 

We next find a divisor for each part of the dividend, and write it 
at the left, and then find the number of times each divisor is con- 
tained in its appropriate part of the dividend, and write a figure, 
expressing the number on the right, for the second part of the root. 
Lastly, we multiply each divisor by this figure, and write each prod- 
uct under its appropriate part of the dividend, these several prod- 
ucts being equal to tbe several parts of the dividend, the operation 
is completed, and the whole root is 20+ 5 &= 25. 

We will now find one of the three equal factors, or cube root, of 
15625, by a shorter process. 

3X2= 4) 11626(86. the xcot. „ Jtnf unfCaSn! 

, Other over the. thou- 

•2X2X3= 1200 ) 7625, new dividend. ?^"^8 ^ *^e *^o V^^ods 

' : mdicate the number of 

\ 6000 figures there will be in 

2X3X5= 300 > 1500 the root. 

5X5= 25 ) 125 The period on the 

left is 15, (thousand) 

Completed Divwor, 1525 7625 which must contain the 

cube of the tens, or the 
square of the tens multiplied by the tens, because the square of tens 
is hundreds, and hundreds multipled by tens produce thousands. 

We find, b^ trial, the greatest third power or cube in 15, (thou- 
sand) and wnte its first power, 2, (tens) on the right, for the first 
figure of the root, and its second power or square, 4, (hundred) on 
the left, for a divisor ; we multiply this divisor by the 2 (tens) in the 
root, and subtract the product from the 15, (thousand) the remainder 
is 7; (thousand) we then annex the next period of figures to the 
remainder for a new dividend. 

As the first part of tltis dividend is the product of three times the 
square of the tens of the root multiplied by the units of the root, we 
find three times the square of the 2 tens ot the root, which we write 
with two ciphers annexed, at the left of the dividend, for a trial 
divisor. This trial divisor is contained 6 times in the dividend, but 
this trial divisor being only a part of the whole divisor when com- 
pleted, we write 5 for the second or unit figure of the root, and 
l^en multiply the trial divisor by this figure, and write the product 
ond^ the dividend. 
As the second part of the dividend is the product of three timet 



HOB ' fXKmpTiKQN m WB^ Qwm ima. 

HM^t/mptiJM root lauliwM W ^ mmm of ih& HPitii «Clh« loot, 

ve find Uuroe tiqaea the ^t^w (» l^e icoot, whiish »i»^ t^na^ aM4 to 
tiflOfiK ^ tans are 30 teon, whi<sb v^e wiite, with 4i «^?b^ aaiMiiad, 
m^ the txial divisor, and (he« maii^y it by t^a 5 «uu,t» of ttje 
iTQOt, and write the product under thie preceding produel. 

A» 4ie third part of the dividfiod it Jihe cube of ib» umte ef the* 
XQpit, or the product of the square of i^ units I9^1tiptol hj th^ im% 
we find the square of the 5 units ta he S5t uuits, which w^ wa^ 
i^ider the second part of the divisor, a|id then multiply i$ hy the 
units of the root, and write the produ^ under Ihe twQ preciedii^ 
products ; the sum of these thxee pioducts being equal to the divi- 
giend, the operation is co^idl/eted, ap4 the whole root is obtaiiiei. 

If we multiply the oompIeM divisor by the 5 mute of di^ rq^l;, y^e 
jiEoduc^ will he equal to the dindeudp 

Fr^m the preceding illustrations, \fre derive the fbllowing 

RxTifB. Divide the given mimher into periods ef ^ru 
figures each^ by placing a point oper the unitSj and another 
aver eoery third figure at the left; aho^ aver ettery tiJM 
figure at the right, when the nurnher contains decimals. 

Find, by trial, the greatestAhird power, or cube number, in 
the first period an the left / vrrite its first potoer or root at the 
figiu, and the second povfer of this root at the l^$^for a 
divisor ; multiply this divisor ay the figure in the roof, sub- 
tract the product from the first period, and annex tTie figures 
of the second period to the remainder, for a new dividend. 

Find three times the square of the root, and write it toith 
two ^phers annesped at the left of the dividend, far a trial 
^M^* Find the number of times this trial divisor is coiC' 
Uiimdjin ike dividend, aasd write tkn nust^erfm' the second 
figure of the root. 

Find three times the tens of the root^ multiply it by the 
units of the root, and torite the product, vnth one cipher an* 
nexed, under the trial divisor. Find the square of the units 
of the root, and write the square under the preceding product, 
pind the sum of these three parts of the divisor, their sum ¥ 
the divisor completed. 

Multiply the dimsor thus completed, by the figure last 
placed in the root ; subtract the product from the dividend, 
and annex the, figures of the third period to the remoinder^ 
for a nev? dividend. 

Find three times the square of the whole root, and write it 
fffith two ciphers annexed tit the left of the fiew dividend, for 
a new trial divisor, and repeat the sueeessive steps rf the pre- 
vious operation, and thus continue, urUil the required root is 
0i>iained. ^ 



SXiraUCTION OP TRB OVBE ROOT. 



13. What is the cube root 

14. Find the cube root 

15. Extract the cube root 

16. What is the cube root 

17. Find the cube root 

18. What is the cube root 

19. What is the cube root 

20. What is the cube root 

21. What is the cube' root 

22. What is the cube root 

23. jWhat is the cube root 

24. What is the cube root 

25. What is the cube root 

26. What is the cube root 

27. What is the cube root 

28. What is the cube root 

29. What is the cube root 

30. What is the cube root 

31. What is the cube root 

32. What is the cube root 

33. What is the cube root 

34. What is the cube root 

35. What is the cube root 

36. What is the cube root 

37. What is the cube root 

38. What is the cube root 

39. What is the cube root 

40. What is the cube root 

41. What is the cube root 

42. What is the cube root 

43. What is the cube root 

44. What is the cube root 

45. What is. the cube root 

46. What is the cube root 



of 19683? 
of2«2144. 
of 1953125. 
of 10077696 ? 
of 40353607. 
of 52734375? 
of 64964808? 
of 68021000 ? 
of 76765625? 
of 97336000? 
of 121287375? 
of 125000000 ? 
of 136590675? 
of 140608000 ? 
of 153990656? 
of 205370000 ? 
of 216000000? 
of 257259«6 ? 
of 343000000 ? 
of 41 1830784? 
of 460099648? 
of 512000000 ? 
of 561515625? 
of 667627624? 
of 716917375? 
of 729000000 ? 
of 870983875 ? 
of 8552241 125? 
of 17073859375 ? 
of 43169672512 ? 
of 65890311319? 
of 253395799552 ? 
of 178263.433152 ? 
of 35655654571? 



Ana. 27. 

Ana. 64. / 

Ana. 125. 

Ans. 216. 

Ana. 343. 

Ana. 375. 

Ana. 402. 
• Ana. 410. 

Ans. 425. 

Ana. 460. 
' Ans. 495. 

Ans. 500. 

Ana. 515. 

Ana. 520. 

Ana. 536. 

Ana. 590. 

Ana. 600. 

Ana. 636. 

Ana. 700. 

Ana. 744. 

Ana. 772. 

Ana. 800. 

Ana. 825. 



Art* 17«i. To EXTRACT THE CUBE ROOT OF A VULOAR 

FRACTION. 

Rule. Reduce tkefmctian to its lowest terms, then extract 
the cube root of the numerator and, deriominator, if each of 
them is a perfect third 'power ; ifrtjot, reduce the vtdgar fraO' 
lion to a decimal, and then extract its root, 

47. What is the cube root of \W ? Ans. \, 

48. What js the cube root of i||^ ? Ans. f . 

49. What is the cube root of f ? kxi^, .W%^. 









AKXTHMETICAIi PRO«RSfi«IOV. 

Aj*tt« 1T6* 4jr Ari^Mmticd ^J^ropewon 18 a aexias of i^pr 
be^ which increase or^eeretue^ continnaily, bj a comm<Hi diifeT^ilce* 

^^en the numbei;siacr^iMaelty the continaal addition of the ^com- 
mon difference, they form tm ascending series ; thus, 3, 4, fi, 8^ }0, 
18, w an «8eending seizes. 

'Whea. nh» numberaiilMBeMe by in^OBtimiiki isnbtraetioQ of :die 
coiiin»on difierenoe, Ihfi^^OBoaifL. d^Mewlinig iMikiBr, :thiu, 19, ID, 8, 
6,4,10, JK a descending' WMPt. 

.The njumbers whioh*cQiaiiqsiB ith^ aeries are qalled the igrmf cfctUb 
sexiea* ^be first m^} hj/i 4^nna ajrp called the eai/remeft, and the 
othortermsf, the metnui. 

9t is jAain that any regnired^rm df aiMties may be fowoSdi by con- 
timwd addition or sBbtra8tioii,'bat4hiB'pvooeBB"^¥<mld be-very tedieos 
^f^aa^a apoiy remote itaim is ixaquiied. 

Xbeup ip« method «Ni^ mfm ^xp^i^om- 

^Kd^pose a parent tes ^0 j^dnen v^hpse ^es fcmn a f^riep ^f 
n^jttli^rs in .arithme^f^ j^eogresaiafi. The age of the yovQgest ^is 3 
year^, and ihe common di&wnce of thej;|; ages is 2 years ; what is 
the age of '^e eldesti Jn other words, what is the fast term of ,aa 
anthmetietd series, ^^^liose ^fiist lenn is 3, ^e common iKfierence'S, 
and tbe«iittmber of terms -^ 

By examining thk3!aeiaea,|ive g^eKC^e .that tbe common diiferepee, 
S, is added 8 times, which ^ Ofie less than the nmnber of terms, and 
that the last term, 19, is 8 times .the common difference greater 4h3n 
the first term ; therefore, when the iirst term, the common difierence, 
and the number of terms, are ^«n to>find the last term, we have the 
following rule. 

Rule. MuUijdy the common difference by 0ie number of terms less 
one, add the first ^^erm to i^ froduot, (he sum mil be the required 
term* 



1. The first term of an ari^- 
metical series is "6, *^ eoramon 
difierence 5, and ihe matAet of 
terms 5 ; what is the fifth term? 



2. Suppose tbe first term of an 
srHhmetied series to be 12, and 
Qie 'Oommon difiCTenee IS, what 
is the twelfth termjof ^the serial 



3. A owes B a sum of money, which he agrees to pay in 53 
weekly payments ; the first payment is to be 5 dollars ; the second, 
M 4l<#WB ; the itlnid, 1<6 ^dollars ; Husmasiiig each auceeeding pay- 
m^nX.^ 4oUaia. i)A^)^t will he Jthe . amoupt of the last payment ? 

Ans. $2&Q. 

4. Suppose 1 dollar to be let on simple interest at 6 per cent.,; 
what would be the amount in 20 years 1 Ans. $2.20. 

The yearly amounts of any^^um at simple interest form an aiith- 
metical 89n«s,t!0f which ^tJie priocipal iis the firit term, ^e .jraarly 
mtmm^iiB ti)^ iU)mmon differei^fi^^ ap^ithiS pyinb^r fji ymn v^ne 
7aas t^aa ih% number of terms. 



MsmmesmiiM ^^smmmmmt. 
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JLmt^XTT* IBiaeB AeteitJemi>f:«ii ^ 

.„ mM» iM^asA io Ihe i»mmm tdiffignnoe muhip^ed hj «iw ksBs <tli«i 
the mjuBohexof tenns, ;)/tK tbe first ierm, it ieUows, tluit if !te-fii*t 
term beiwibtmcted fiwm the JflBt^emiiY tbe lemaindervvill be equal to 
-the prodoet <^ the eraoinoo difikenoe muhiplied by the Bmnber of 
terms /eM 1. Hence, if the extremes and number <f terns 4if an 
i«rithBieti<^ ^eesies aie giTcn, wa.^ve ihe f<dk>wkff rule for findinfif 
the 



KuLE. Subtract the less extreme from the greater; ^bride the 
remainder by one less than the number of terms; the quotieni unll be 
fkei€9rnime»idifference.. 



1. Suppose the first term of 

an arithmetical series to be 5, the 

•last 4em 90, afud the number of 

itarms 32; what 'is the eomaien 



2. Suppose the first term of 
an arithmetical s«ies to be 13, 
the last term 144, and the num- 
ber of terms IS; ^ipvhat is the 
eonunon ^^ifl^reneel 

3. A man purchased a house, and agreed to pay for it in 53 
wres^ piufme^s. The ifixst pat^inent was to be 5 iMIbib, aind each 
fsuoeeinding pf^nnent iKas to the uiulbrmly increased, so that the last 
^payvMHit ^K>ald be 360 ^dellaars. lil^hait was the ^difileieaoe between 
any two 9««fieeding pagnpoentsl? Ajbs. $5, 

\ 4. Suppose that 100 dollars, which has been on simple interest 20 
yeais^ ftmoiuits to :ii330 ; what was ithe rate iper cent, or yearly 
interest? Ans. 6 per cent, or $6. 

5. A merchant puiehaeed 100 yards of broadcloth ; for the first 
yard he igwve :5 oeots, and for the last -yard 500 cents ; what was the 
«!Qinsnen difforence^ or ineseaae of price, on each succeeding yardif 

Ans. 5 cents. 

Ajrt* t7S« The 4sum of the two extremes of any series ef 
numb»8 in arithmetical progression, is equal to the sum of any two 
means which are equally distant £rom the extremes, and to twice the 
m^dle term, when the series is composed of an odd number of terms. 
We will take the series j2, 4, 6, S, 10, 13, 14. The extremes 2-]- 
14»il6; 4-^13«16; ^^-^^^^^i and8XS»]j8. 

Suppose w!e wish to find the sum of all the terras in a series, 
whose first tena is 4, ithe eoramon difoenee 3, and the number of 
teims 13. 

4, 6, 8, 10, 12, 14, 16, 18, 30, 22, 24, 36. 
26, 24, 22, 20, 18, 16, 14, 12, 10, 8, 6, 4. 

30, 30, 30, 30, 30, 30, 30, 30, 30, 80, 80, 30. 

The first sow of numb^cs above represents the giren aeries; tbe 
iBeeoi^, ihe eame series in an inverted order ; uid the third, the sums 
of the corresponding terms of the two series. 

By lexamining these a^ee, we find that the sums of the corre- 
^^Ti4)ng terms are the scone ; and that each of them is equal to the 
mao. pf the (eiK.tre«ies, viz.^ 30. (KTow, »» there^ are 13 of thf 
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of teims in the two aeries, the sam of all the tenns in lioth mtst be 
. 30 X 13 a 360. But it is evident, that the sum of all the terms in 
one series can be only one half the sum of both ; therefore, if we 
divide 360 by 2, the quotient will be the sum of all the terms in one 
series, which is the thing required. And 360-S-2=» 180, the siHb 
of the given series. 

From the above illustration, we derive the following rule for 
finding the sum of all the terms of a series of numbers in arith- 
metical progression, when we have the extremes and number of 
terms given. 

Rule. Multiply the sum of the extremes by the nvmber of terms^ 
and divide the product by 2, the quotient will be the sum of all the 
terms. 



1. The extremes of an arith- 
metical series are 5 and 25, the 
number of terms 5 ; what is the 
sum of the series? 



3. The extremes of an arith- 
metical series are 12 and 144, the 
number of terms 12 ; what is the 
sum of the series ? 



3. A man purohased a farm, and agreed to pay for it in 62 succes- 
sive monthly payments; the first paypent was 5 dollars, and each 
succeeding payment was uniformly increased, until the last payment 
amounted to 260 dollars. What did he pay for his fium % 

Ans. $6890. < 

4. Suppose a man rents a farm for $100 a year, payable annually, 
what sum will the rent amount to in 20 years, allowing simple 
interest at 6 per cent, for the use of the money? 

The last year's rent will evidently be $100 without interest ; the 
last but one will be the amount of $100 for 1 year s= $106 ; the last 
but two, the amount of $100 for 2 years ; and so on in an arithmeti- 
cal series to the first, which will be the amount of $100 for 19 years 
BB$214. Ans. $3140. 

5. A man purohased 100 acres of land, paying 10 cents for the first 
acre, 20 cents for the second, and so on, — the price of each succeed- 
ing acre exoeeding the price of the preceding one 10 cents ; what was 
the price of the 100th acre ? What did he pay for the 100 acres? 

6. A man travelled 20 days in succession, increasing each suc- 
ceeding day's travel the same number of miles. The first day he 
travelled 15 miles, and the 20th day he travelled 72 miles. Whai 
was the daily increase, and what distance did he travel in the 20 
days? 

7. Suppose a number of dollars were placed on a railroad at a dis- 
tance of 10 rods from each other, over the space of 5 miles, and the 
first 10 rods from a depot ; what distance must a boy travel, who, 
starting from the depot, should go and pick them up one at a time, 
returning to the depot with each single dollar and depositing it in a 
bag? 

Every series of numbers in arithmetical progression consists of 
the Ibllowing component parts, viz., the first terra, the last term, the 
common diffisrence, the number of terms, and the sum of all the 
terms; any three of which being given, the other two may be found. 






GEOMETRICAI. PROOBESSION. 

Art. 170« GB<ftM£TRieAi« PBOGRBflsioN is a seriee of 
iia»bers whicb iBCJFease eontioually by a common multiplier, 
Of di^rease continually by a common diviaof . 

Tkua, tibe series S, 4» 8» 16, 32, 64, 128, is ccMnpofled of 
nmnbeiB ^^h of vbieh is tydos the preceding ; mis is an 
if$Qfi€mmg or am^itt^ng geometrical series. 

The series 128, 64, S&, 16, 8, 4, 2, is comjKiaed of num- 
bers each of which is one half of the preceding; this is 
a decreasing or descending geometrical series. 

The common multiplier or diTisor is called the ratto, and 
the numbers which compose the series are called the terms 
erf the series. 

The component parts of a series of numbers in geometri- 
cal progression are the first term, the last term, the ratio, 
ib^ nsfmlf^ of terms, and the sum of all the terms ; any 
thr-eig of which being given, the other two can be found. 

Id a geometrical series, the product of the extremes is 
^iial to the product of a£iy two means which are equally 
dist^t from the ei^tremes, and to the second power of the 
middle term, when the number of terms is odd. In the 
series 2,4,8,16,32; 2x325^5:64; 4xl6=*=64; an4 8 
X8 = 64. 

Je A iady wishing to purchase a dress, thought 12 dollars 
tffo ^etiX a price to pay for 10 yard? of silk ; IhU she tjgreed 
to give what the 10th yard would cost, calling the price of 
the first yard 5 cents, the second 10 cents, the tjiird 20 
cents, and so on, doubling the price of each succeeding yard 
to the Iftst. What did the h^y pay for the 10th yard ? 

5 X 2»x 10 X 3»»2^ X ^~^ X S=» ^ X 2 = 1^0 



«. c. 



X 2 = 320x2 = 640x2= 1289x2=5:2560 c^^ts, ox 
(25.60. Ans. 

From the above operation we obtain the following rule for 
finding any required term of an increasing geometrical series, 
wk^ the first tern^ and ^ip axe given. 

Rule. Multiply ike fir^t term bp tike ratia, then muiti^y 
the product by the ratio, and continue to nmltiply each sucr 
' ceeding product by ths raii^ VtT^U the rehired, tent^ is 
obtainisd. 
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2. What is the 8th tenn of an ascending geometrical 
series, whose first term is 4, and ratio 3 ? 

4x3=12x3 = 36x3=108x3=324x3 = 972 
X 3 = 2916 X 3 =8748, the 8th term. 

By examining the above process, it will be seen that the 
ratio, 3, is used as a factor 7 times, or once less than the 
number of terms. Hence, it is plain that the 8th term ms^y 
be found by raising the ratio, 3, to the 7th power, and then 
multiplying the first term, 4, by this 7th power. Hence, die 
following rale. 

Rule. Raise the ratio to a power whose index is 1 less than 
the required term ; then multiply the first term by this power 
of the ratio; the product will be the required term. 

In involving the ratio, the operation may be shortened, by 
multiplying one power by another. Thus, the 4th power of 
2 is 16, and 16 X 16 = 266, the 8th powder of 2. 

3. Suppose a man had put oiit one cent at compound inter- 
est in 1620, what will be the amount in 1848, allowing it to 
double once in 12 years ? Ans. $5242.88. 

4. A merchant bought a piece of silk measuring 20 yards, 
and by agreement was to give what the last yard would 
come to, reckoning a cent for the first yard, 2 cents for the 
second, and so on, doubling the price of each succeeding 
yard, to the last ; what did the piece of silk cost him ? 

Ans. 95242.88. 

Art* 180« We at times wish to find the sum of all the 
terms of a geometrical series, and it is obvious that their 
sum may be found by addition, but this is not the most ex- 
peditious method. 

Suppose a man should purchase 6 acres of land, and 
should pay 5 dollars for the first acre, 20 dollars for the 
second, and so on in a fourfold ratio; what would the 6 
acres cost him ? ' 

6. 20. 80. 320. 1280. 
20. SO. 320. 1280 5120. 

The first series of numbers above expresses the price of 
each of the 5 acres. The second, that series multiplied by 
the ratio, 4, the product of each term being removed one 
place to the right. 

By comparing these two series, it will be seen that their 
terms are all alike, except the first term of the first series, 
and the last term of the second. If the first series be sub- 
tracted from the second, t\ie lemaAndLet '9^^\)^^<^^asX\Kcnk 
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in the second, less the first tenn in the first, or 5120 — 5 as 
5115. This remainder is three* times the sum of the first 
series ; therefore, if we divide this remainder hy 3, the quo- 
tient will he the sum of the first series ; and 5115 -r 3 s=s 
1705, the sum of the first series. 

In the above process, it will be seen that all the terms dis- 
appear in subtracting the first series from the second, except 
the first term of the first series and the last term of the 
second, and it is plain the result would have been the same, 
if the last term only had been multiplied, and the first sub- 
tracted from the product. Hence, we have the following 
rule for finding the sum of all the terms, when we have the 
first term and ratio given. 

Rule. Find Ike last term by the rule in Art. 179, then 
multiply the last term by the ratio, subtract the first term, 
from the prodtict, trnd divide the remainder by the ratio, less 
1 ; the quotient will be the sum of all the terms. 



1. If the first term of a geo- 
metrical series be 2, and the ratio 
3, what is the 4th term ? What 
is the sum of all the terms 1 



2. If the first term of a geo- 
metrical series be 10, and the 
ratio 4, what is the 5th term? 
What is the sum of all the terms ? 



3. Tf the first term of a geometrical series be 1, the ratio 
3, and the number of terms 12, what is the sum of all the 
terms ? - Ans. 265720. 

4. A merchant sold 20 yards of broadcloth, at 3 cents for 
the first yard, 9 cents for the second, 27 cents for the third, 
and so on, tripling the price of each succeeding yard to the 
last. What did he get for the 20 yards of cloth ? 

Ans. $52301766.00. 

5. A rich miser thought 1000 dollars a price too much for 
12 fine horses, but agreed to give 4 cents for the first, 16 
cents for the second, 64 cents for the third, and so on, in 
quadruple or fourfold proportion, to the last ; what did the 
12 horses cost him at that rate ? Ans. S223696.20. 

6. An ignorant fop wanting to purchase an elegant house, 
a facetious gentleman told him he had one which he would 
sell him on these moderate terms, viz., that he should give 
him a cent for the first door, 2 cents for the second, 4 cents 
for the third, and so on, doubling the price for every door, 
which were 36 in all. It is a bargain, cried the simpleton, 
and here is a guinea. to bind it. What did the house cost 
him? 



910 COMPOUND nmHKTFVr GIOIEnSlOAL PROGRESSION. 

COMPOl^ND INTEREST BY OEO^ 
METRICAL PROORES0IOK« 

Art* 181* We have shown the usual method of coma^ 
ing compound interest in Art. 150. If we multiply any given 
prmcipal by the amount of $1 for one year, at . any given 
rate per cent., the product will be the amount of that prinei* 
pal for one year. Again, if we multiply this amount Dy the 
amount of $1 for one year, the product will be the amount 
for the second year, and so on for any given number of years. 
'These successive amounts form the terms of a geometrical 
series, whose first term is the original principal, the ratio is 
the amount of 81 for one year, and the number of terms is 
the number of years, p/tcf 1. 

From the above illustration, we perceive that finding Use 
amount of any given principal for a sj^cified number of 
years, at any given rate per cent., consists in finding the ksf 
term of a geometrical series, whose first term is the princi- 
pal, whose ratio is the amount of $1 for one year, and whose 
number of terms is*the number of years, plus 1 . The last 
term will be the required amount. Art. 179. 

1. What is the amount of $250, for 6 years, a/ 6 per cent, 
compound interest ? What is the interest ? 

Ans. Amt. S334.555. liu S84.555. 
• 2. What v<rill be the amount of $1250 for 4 years, at 5 
per cent, compound interest ? What will be the interest ? 

Ans. Amt. $1519.3825. Int. $269.3825. 

On the next page we have placed a table exhibiting the 
amount of $1 or £1, from 1 year to ^, at 5 and 6 per cent, 
compound interest, the interest being added yearly. This 
table will be found very convenient in finding the amount of 
any given sum of money at compound interest. 

3. What will $500 amount to in 12 years, at 6 per cent, 
compound interest? 

In the table we find the amount of $1 for 12 years at 6 
per cent, to be $2.012196, which multiplied by the given 
principal $500, the product is $1006.098, which is the 
required amount. 

4. What will be the amount and compound interest of 
$745.75 for 15 years, at 6 per cent. ? 

5. What will be the amount and compound interest of 
$975.50 for 20 years, at 5 per cent. ! 

6. What will be the amount and compound interest of 
SldOO for 26 years, at 6 pei cetil.1 
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TABLE L 

Sbioonring the amount of $1 or £1, &om 1 year to 40, at 6 and 6 
per cent. c<Hapound intereat. 



Tears. 


5 per cent. 


6 per cent. 


Tears. 


5 per cent. 


6 per cent. 


1 


1.050000 


1.060000 


21 


2.785063 


3.399564 


2 


1.102500 


1.123600 


22 


2.925261 


3.603537 


3 


1.157625 


1.191016 


23 


3.071524 


3.819750 


4 


1.215506 


1.262477 


24 


3.225100 


4.048935 


5 


1.276282 


1.3382S6 


25 


3.386355 


4.291871 


6 


1.340096 


1.418519 


26 


3.555673 


4.549383 


7 ■ 


1.407100 


1.503630 


27 


3.733456 


4.822346 


8 


1.477455 


1.593848 


28 


3.920129 


5.111687 


9 


1.551328 


1.689479 


29 


4.116136 


5.418388 


10 


1.628895 


1.790848 


30 


4.321942 


5.743491 


11 


1.710339 


1.898299 


31 


4.538039 


6.088101 


13 


1.795856 


2.012196 


32 


4.764941 


6.453387 


13 


1.885649 


2.132928 


33 


5.003189 


6.840590 


14 


1.979932 


2.260904 


34 


5.253348 


7.251025 


15 


2.078928 


2.396558 


35 


5.516015 


7.686087 


16 


2.182875 


2.540352 


36 


5.791816 


8.147252 


17 


2.292018 


2.692773 


37 


6.081407 


8.636087 


18 


2.406619 


2.854339 


38 


6.385477 


9.154252 


19 


2.526950 


3.025600 


39 


6.704751 


9.703507 


30 


2.653298 


3.207135 


40 


7.039969 


10.285718 



The interest of $1 for one year, at 6 per cent., is $.06, and the 
amount is $1.06. And $1.06 X $1-06 ^ $1.1236, the amount for 
the second year, and $1.1236 X $1.06. =» $1.191016, the amount for 
the third year, and so on for any number of years ; the amount of 
$1 for any number of years being multiplied by the amount of $1 for 
one year, will five the amount for the next succeeding year, and in 
this manner Table I. has been constructed. Hence, to find the 
amount of any given sum for any giyen number of years, we have 
the following ride. 

Rule. Find the amount of $1 in the Table against the given num- 
ber of years, and under the given rate per cent, ; multiply this amount 
by the given sum ; the product will be the amount required. 

If the interest is payable half yearly, the amount of $1 must be 
found for the required n|mber of half years, by making the amount 
of $1 for a half year the ratio or common multiplier. 

If the interest is payable quarterly, the amount of $1 must be 
found for the required number of quarter years, by making the 
amount of $1 for a quarter year the ratio or common multiplier. 

What will $750 amount to in 19 years, at 6 per cent, compound 
mterest? Ans. $3269.20. 

19 
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COMPOUND DISCOUNT. 

Art* 183. CbMPOtTND DiscoirKT is an aIlowaiK?e made 
for the payment of money before it is due, on the supposi- 
tion that money can be let at compound interest. 

The present worth of a debt payable at some future time 
without interest, is that sum which, being on compound 
interoflti will amount to thei given swa- or deb| at thie time it 
becomes payable^ 

^encd) to find ^ {rifeseni wortk of any smfi of money or 
deli payable at some future specified time without interest, 
is tb find what sum of money or principal will amount to the 
given sum or debt at the time it becomes payable. 

Suppose we. wish to find the present worth of $400, pay- 
able m 6 years without interest^ on the supposition that 
money can be let at 6 per cent, a yeas, compound interests 

hk questions of liiis kind, we hate given the amount, 
whieh ie the last term of a geometHcal series, the rate per 
cent., which is the ratio less I, and the time, which is the 
number of terms less 1, to find the principal or present 
Worth, which is the first term of a geometrical series. 

Under the head of compound interest by geometrical pro- 
greesum, it was shown thati the anottnt was equal to the 
principal multiplied by the amount of $1 for one year, raised 
to etoower whose index or exponent was tike numbier of years. 

Hence, we have the ^oUei^ipkig rule for finding the i»inc»* 
pfld or present worthy and compoiund discount. 

RnxB.. Dim4e^ given sum or Jeht b^tke anumnt of tl 
for one ^eor, rami to apoww wikom e x po nani u equal to the 
mmber of yettre ; the queeietU taiU be the primeipal or present 
worth. SubtrcKt the present tff&rth f¥om the given sum or 
debt ; the remainder wtU be the discount. 

1. What is the present worth of 9334.555, due 5 years 
hence, discounting at 6 per cent, compound interest ? 

The amount of $1 for one year at 6 per cent., raised to 
the 5th power, ifl tLSSSaSi and S334.555-i- 81.33822= 
tB5(^, the principal or present worth. 

2. What is the present worth of 81519.3825, due in 4 
^ears, discounting at 5 per cent compound interest ? what 
IS the discount ? 

An». 81250, preeont worth. 8369.3825, diseownt. 
3« Whet ift ite present worth of 81790.848, due m IX^ 
prears, discounting at 6 per cent, compound interest ? what 
18 the discount ? 

Ans. 81000, present N70Tt\i. V}^.%A&. ^^onwoiv 
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TABLBH. 

Showing the present worth of $1 or £l, ftom 1 yew to 40, 
allowing oompound dieooiuit, at 5 and per eeiit/ 



Years. 


5 per cent. 


6 per cent. 


Yean. 


5per eeut. 


6 per oent. 


1 


.953381 


.943396 


21 


.3589411) 


.294155 


S 


.907039 


.889996 


22 


^1850 


.277505 


3 


.863838 


.839619 


23 


.325571 


.961797 


4 


.822702 


.792094 


24 


.310068 


.246979 


5 


.783526 


.747258 


25 


.295303 


.232999 


6 


.746215 


.704961 


26 


.281241 


.219810 


7 


.710681 


.665067 


27 


.267848 


.207368 


8 


.676839 


.^27412 


28 


J255094 


.195630 


9 


.644609 


.501898 


99 


.242946 


.184567 


10 


.613913 


.558395 


30 


.331377 


.174116 


11 


.584679 


.526788 


31 


.220359 


.164255 


12' 


.556837 


.496969 


32 


.209866 


.154957 


13 


.530321 


.468839 


33 


.199873 


.146186 


14 


.505068 


.442301 


34 


.190355 


.137912 


15 


.481017 


.4171^5 


35 


.181290 


.130105 


1<6 


.4581 12 


.393646 


36 


.172657 


.122741 


17 


.436297 


.371364 


37 


.164436 


.115793 


18 


.415521 


.350344 


38 


.156605 


.109239 


19 


.395734 


.330513 


39 


.149148 


.103056 


m 


.370880 


.3Ufi05 


40 


.142046 


.097993 



The present worth of a sura of money to-be received at the end «f 
any number of years, is that principal which will ^ at compound 
mterest, amount to the sum to he received at the expiration of the 
given period. 

In Table I., against 19 yeais And imder 6 per cent., we find 
$3.025600 ; multiplying this amount of $1 for 19 years by $500, the 
product is $15J2.80 which is the amount of $500 for 19 years. 

In Table IE., against 19 years and under 6 per cent., we find 
$.330513 ; multiplying this present worth of $1 by $1512.80, the 
product is $500, the present worth of $1512,80 payable at the 
expiration of 19 years. The same result is obtained bv dividing 
$1512.80 by the amount of $1 for 19 years. $1513.80 -h 
$3.025600 = $500. In this manner Table II. has been formed, — 
uniti/ bein£ divided by the amouot against each number of years in 
Table I. llence, the following rule for finding the present worth of 
any sum at 5 or 6 per cent. 

Rvuc Multiply the presint native ^f %l for the given number •rf 
years , at the given rate per cent^y ky any given amount; the product 
UJiU be its present worth. 

What is the present wwrth of $3360.209 due in 19 yeaza, alloiniig 
HQIBpottiid diaoo int at 6 per CAUt. 1 Ana. $750* 
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ANNUITIES. 

Art. 183« An Annuity is a sum of money payable at 
regular periods for a specified number of years, or during 
the life of a person, or forever. 

Although the term annuity, in the proper sense of the 
word, applies only to annual payments, yet payments 'which 
are made semi-annually or quarterly are also called annui- 
ties. 

When annuities are not paid at the time they become 
due, they are said to be in arrears. The sum of all the 
annuities in arrears, with the interest en each for the time 
it has remained due, is called the aTnount, 

The present worth of an- annuity which is to continue for- 
ever, is that sum* of money whose yearly interest is equal to 
the annuity. 

Now, as multiplying the principal by that decimal which 
expresses the rate per cent, gives the interest, so dividing 
the interest by that decimal will give the principal or present 
worth. Hence, to find the present worth of an annuity 
which is to continue forever, we have the following rule. 

Rule. Divide the annuity by that decimal which expresses 
the rate per cent, for one year ; the quotient will be the present 
worth. 

1. What ' is the present worth of an annuity of. $600, to 
continue forever, allowing the use of money to be worth 6 
per cent, a year to the purchaser ? Ans. $10000. 

2. What is the value of an estate which rents for $300 a 
year, allowing the use of money to be worth* 5 per cent, a 
year ? Ans. $6000. 

AXXUITIES AT COMPOUND INTBRBST. 

Art* 184. It has been shown, (Art. 150,) that com- 
j)ound interest is that which arises from adding the interest 
to the principal at the end of each year, and making the 
amount a new principal for the next succeeding year. The 
amount of $1 for one year at 6 per cent, is $1.06. If any 
given principal be multiplied by 1.06, the product will be 
the amount for one year ; if this amount be multiplied by 
1.06, the product will be the amount for the second year, 
and so on for any given number of years. Hence, the suc- 
cessive yearly amounts of any sum of money at compound 
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interest, form a geometrical series, whose first term is the 
given sum, whose ratio is the amount of SI for one year, 
and whose number of terms is the number of years. 

Suppose an annuity of 8100 to have remained unpaid 
during 5 years, what would be its amount, allowing com- 
pound interest at 6 per cent. ? 

It is evident that for the 5th year the annuity only would 
be due; for the 4th, the amount of the annuity for 1 year; 
for the 3d, the amount of the annuity for 2 years ; for the 
2d, the amount of the annuity for 3 years ; for the Ist, the 
amount of the annuity for 4 years ; and that the sum of the 
annuity and these several amounts would be the whole 
amount of the annuity at the end of 6 years. 

The annuity due at the end of 5 years is $100. 
The amount of the annuity for 1 year is tl06. 
The amount '' " for 2 years is $112.36. 
The amount '' " for 3 years is $119.1016. 
The amount '' <^ for 4 years is $126.247696. 

Whole amount due at the end of 6 years, $563.709296. 

From the above illustrations, we derive the following rule 
for finding the amount of an annuity in arrears, at compound 
interest. 

Rule. Find the amount of an wcrearing geometrical 
series, whose first term is the annuity, whose ratio is the 
amount of 91 for one year, and whose number of terms is the 
nurnber of years. Art. 179, and Art. 180. Or multiply the 
amount of $1 annuity for the given number of years, by the 
given annuity f the product will be the required amount. 
Table IIL 

1. What is the amount of an Imnuity of $100, in arrears 
for 4 years, allowing compound interest at 6 per cent, a 
year? 

1.06 X 1.06 X 1.06 = 1.191016 X 100 = 119.1016, the 
last term. And 119.1016 X 1.06 = 126.247696 — 100 =« 
26.247696 -r- .06 = $437.4616, the amount. 

2. What is the amount of an annuity of $500, it being in 
arrears 12 years, allowing 5 per cent, compound interest ? 

Ans. $7958.563+, 

3. If the annual rent of a farm, which is $400, be in 
arrears for 6 years, what is the amount, allowing money to 
be worth 6 per cent, a year, compound interest ? ^ 

Ana- «2!TWA«^ 
19^ 
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TAKE m. 

'Showing the amoatt o( tlor £l annuity^ from 1 year to 40^ it 
5 and per eeat. eompoimd interest. 



Year*. 


ftperjBent. 6percenl. 


iTean. 


5 per cent. 6 per cent | 


1 


1.000000 


1.000000 


91 


85.719959 


80.099797 


% 


9.050000 


9.000000 \ 


99 


38.505914 


43.899990 


S 


3.158500' 


3.183600 


93 


41.430475 


46.905898 


* 


4.310195 


4.374616 


94 


44.501999 


50.815577 


6 


5.525631 


5.637093 


25 


47.727099 


54.864519 


6 


6.801913 


6.975319 


96 


51.113454 


59.156383 


7 ^ 


8. 142008 


8.393838 


97 


54.669196 


63.705766 


6 


9.549109 


9.897468 


98 


58.409583 


68.598112 


9 


11.026564 


11.491316 


99 


69.899719 


78.630798 


10 


12.577893 


13.180795 


30 


66.438848 . 


79.058186 


11 


14Jg00787 


14.971643 


31 


70.760790 


84.801677 


12 


1^.9j7l27 


16.869941 
18.88^136 


39 


75.298829 


90.88im8 


13 


17.712983 


33 


80.063771 


9T.848165 


14 


1^.598(1132 


91.015066 


34 


85.066959 


ld4.18376 


16^ 


91J7S5B4 


93^5970 


35 


90.390307 


1 a. 48478 


16 


93.657492 


25.672528 


36 


95.836393 


119.19087 


17 '- 


i^.^0360 


28.912880 


37 


101.69814 i 


197i)6812 


18 


^8.132385 


30.905653 


38 


1P7.7P965 


135.90491 


1 ^^ 


30.539004 


33.759999 


39 


114.09502 


145.05846 


1 SO i 


33.065954 


36.785501 


40 


190.79977 \ 154.76197 



The dbore TaUa waa oonstmeted in Ifaa ^flowing maoaer. To 
#1.000090 wa« fl<yed the aoouhI of $1 «t the expiration of I 
yW) at the fp^m- Jratea of ijDteneat, otoined from Td^le L, whioh 
^vea the amouint of aa annuity of $1 at those rates, forborne i 
years; to this sum was added the amount of f 1 in 2 years, which 
givea the amount of the annuity for 3 years, and so on to the end 
m the period of 40 years. 

The amount of any other sum may be found by the following 

Rvia. Find ike amtmni of $1 amnnty m ike tabh ugmrut the 
given fitting 4f ifean tmd %nder the Mwen rate per cent, ; mmUifly 
this amount by any given sum ; the product will be the amount of Uut 
jn^Jhr ike 39me time at the same rate par cent^ 



tWhat wiH an annuity «f §900 ji year amount to in 5 feasa, al 
per cent, compound iateveat I 

In TMfi lU'y ppfwsite 5 yeaj:a and nnder 6 per cent., we find 
$5*^37093, ^ amount of $1 annuity for 5 years at 6 per cent.| 
which m^ul^ied by $200, gives $1197.4186, the amount required. 

What W01 su annuity of $600 a year amount to in 40 yw8« at 
• "per colli, eompoimd mterests Ana. $99867.189* 
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Art* 188* We have given a rule, (Art. 183;) for find- 
ing the present worth of an annuity whioh is to continue 
foferer; we will now illustoate the ine^od of finding the 
present worth of an annuity which m to continue for a sped* 
fied number of years. 

Suppose we wi»h to ascertain th« present worth of an 
annual pension of $200, to continue 6 years, at 6 per cent, 
compound interest. 

The present wortji is, evidently, that sum of money, 
which, at 6 per cent, compound interest, would in 6 years & 
produce an amount equal ta the amount of the annuity for 
tlie same time. 

We can find the amount of a given sum of money at comr 
pound interest, for any specified number of years, by multi- 
plying the given sum by the amount' of 81 at compound 
interest for the given time. 

Hence, ;to find a 3um which will produce a given amount 
in a specified tiix^, we must reverse the process, and divide 
the amount by die amount pf 81 for the specified time ; the 
quotient will be the principal or [Mreeent worth. 

Applying this principle to the question proposed, we find 
the amount of 8200 annuity for 5 years to be 81127.4186. 
Dividing this by the ^mount of 81 for 5 years, we find the 
principal or present worth. And 81127.4186 -S- 1.3382256 
s« 8842.4724.. 

Henc^, we have the fdlowing rule. 

RiTLB. Find the amount of the annuity for the speciJUd 
number cfyears; divide this amount by the amount rf$l at 
compound iiUereH for the same time ; the quotient unit be the 
present worth. Or, multiply the present tjoorth of%\ annuity 
by the given annuity; the product unU be its present worth, 
TabUlV. 

1. What is the present worth of an annuity of $300, to 
continue lO years, at 6 per cent, compound interest ? 

Ans. $2208.0261. 

2. What is the present worth of an annuity of $100, to 
continue 20 years, at 5 per cent, compound interest ? 

Ans. 81246.222. 

3. What is the present worth of an annuity of 8S00, to 
continue 10 years, allowing compound interest at 6 per 
cent. ? Ans. $3680.043-4-. 

4. What amount of ready money will purchase an annuity 
of 4800, 1o coRiiDiie''S5 years, at B par cent, oompound 
interest? v 
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TABLE IV. 

Showing the pres^lit worth of $1 or JE^I annuity ^ firom 1 year to 
iU), at 5 and 6 per oent. compound interest. 



Years. 


5 per cent. 


6 per cent. 


Years. 


5 per cent. 


6 per cent. 


1 


.952381 


.943396 


SI 


12.821153 


11.764077 


2 


1.859410 


1.833393 


22 


13.163003 


12.041582 


3 


2.723248 


2.673012 


23 


13.488574 


12.303379 


4 


3.545951 


3.465106 


24 


. 13.798642 


12.550358 


5 


4.329477 


4.212364 


25 


14.093945 


12.783356 


6 


5.075692 


' 4.917324 


26 


14.375185 


13.003166 


7 


5.786373 


5.582381 


27 


14.643034 


13.210534 


8 


6.463213 


6.209794 


28 


14.898127 


13.406164 


9 


7.107822 


6.801692 


29 


15.141074 


13.590721 


10 


7.721735 


7.360087 


30 


15.372451 


13.764831 


li 


8.306414 


7.886875 


31 


15.592811 


13.929086 


12 


8.863252 


8.383844 


32 


15.802677 


14.084043 


13 


9.393573 


8.852683 


33 


16.002549 


14.230230 


14 


9.898641 


9.294984 


34 


16.192904 


14.368141 


15 


10.379658 


9.712249 


35 


16.374194 


14.498246 


16 


10.837770 


10.105895 


36 


16.546852 


14.620987 


17 


11.274066 


10.477260 


37 


16.711287 


14.736780 


18 


11.689587 


10.827603 


38 


16.867893 


14.846019 


19 


12.085321 


11.158116 


39 


17.017041 


14.949075 


SO 


12.462210 


11.469921 


40 


17.159086 


15.046297 



The total present value of an annuity for a term of years is mani- 
festly equal to the sum of the present values of each year's payment ; 
and by the continued addition of these at the two rates of interest, 
Table IV. has been formed. For example, — in Tabl^II., 

. $ .943396 is the present value of $1, to be received at the end of 1 

year, at 6 per cent, interest. 
$ .889996 is Uie present value of $1, to be received at the end of 2 

y^ars. 

$1.833392 sum of the above, or present value of an annuity of $1 

for 2 years. 
$ .839619 present value oT $1, to be received at the end of 3 years. 

$2.673011 sum of the above, or present value to be received at the 
end of 3 years, and so on to the end of 40 years. 
The present value of any other sum may be found by the follow- 
ing 

Rule. Find the present value of $1 annuity in the table against 
the given number of years j and under the given rate per cent, ; multiply 
this present value by any given sum ; the product will be the present 
value of that sum for the same time at the same rate per cent. 

What 18 the present value of an annuity of $200 a year, to cob* 
thme 5 jr^TSf at 6 per cent, compound intematt Ana. $848.4728. 
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Art* 188* An annuity in reversion is an annoi^ 
which does not commence until a specified time has elapsea, 
or some particular event has taken place. 

Suppose we wish to find the present worth of an annuity 
of SI 00, which is to commence at the end of 2 years, and 
then to continue 4 years, allowing 6 per cent compound 
interest. 

The present worth is evidently such a sum as would, in 2 
years, at 6 per cent, compound interest, produce an amount 
equal to the present worth of the annuity, were it to com- 
mence immediately. 

We must therefore find the present worth of an annuity 
of $100 to commence immediately and to continue 4 years, 
which is $346.5106. We wish now to ohtain a sum whose 
amount in 2 years will equal this present worth. This may 
he found hy dividing $346.5106 hy the amount of $1 for 2 
years; thus, $346.5106 -5- 1.1236 = $308.394-j-. 

Hence, to find the present worth of an annuity in rever- 
sion, at compound interest, we have the following rule. 

EuLE. Find the present worth of the given annuity for 
the time of its continuance^ supposing it to commence immedu 
atdy; thin divide this present worth by the amount of9\ for 
the time in reversion ; the quotient vnll be the present worth 
of the annuity in reversion. 

Or, find the present worth of the annuity from the present 
time to the end of the time of its continuance, by Table IV. ; 
find also, by Table IV., its present worth before it commences; 
the difference of these trjoo results iviU be the present worth. 

• *- 

1. What is the present worth of an annuity of $200, 
which is to continue 5 years, but not to commence until the 
end of 2 years, allowing compound interest at 6 per cent. ? 

Ans. $749.7976. 

2. What amount of ready money will purchase the rever- 
sion of an estate which rents for $60 a year, to ^ntinue 6 
years, but not to commence until the end of 3 years, allow- 
ing compound interest at 6 per cent. ? Ans. $247.72 J-. 

3. Suppose a parient leaves to his son an annual rent of 
$310 for 8 years, and the reversion of the same rent to his 
daughter for the next succeeding 14 years. What is the 
present worth of the legacy of each, allowing compound 
interest at 6 per cent. ? Son's, $1925.036-f. 

Daughter's, $1807.854.f . 



Lire INSURANCE. 

Art* 187* Life Insurance is a contract whereby one or 
more, or a company of persons, in consideration of the payment of 
an amonnt called the premium, promise, either on the decease of 
a person named, whenerer it may happen, or on his decease within 
a given time, to pay a certain sum to his heirs, or others far 
whose benefit the contract is made. This contract is now move 
fiaqrmilly made by MiHoal Life IneucaBoe Companies, a£L the 
members of which contribute, in certain agreed proportions, to a 
common fund, out of which the sums due on the decease of a mem- 
ber, that is, the losses, are to be paid ; the surplus, if any, being 
distributable, from time to time, among the members. 

In the early stages of life insurance in Eng'land, in the seventeenth 
century, a premium of five per cent, on the amount insured was 
charged upon eodi bfe, without discripiination on account of diter- 
enoe of age. It, however, early became obvious that, all other things 
being equal, tlie younger of two persons. has a better chance, or 
probability, or, as it is usually termed, expectation of life, Uian the 
elder ; and consemiently, if the two, or any greater number, by the 
annual payment of equal sums during their whole lives, make up a 
common fund for the payment of a given sum to the heirs of eaeh, 
it is plain that the younger associates will pay a greater amount into, 
tiiis joint 0(ock than the older, so that the partnership will be a very 
unequal one. The question then arises, what di^rent yeady 
amounts the contributors of di^^at agjBn ought to pay into the c<ms- 
mon fund, out of which the respective heirs of each are to be entilied 
to a given sum on his decease. To answer this question, it is neces- 
sary to determine upon some law of mortality, that is, how many 
out of a given number will die annually at each age. Registers of 
deaths have been kept at various places in Europe at xlifferoat 
periods, lor the purpose of ascertaining this law in those .places, and 
the eKperience of ide insurance oompasies has also been reaotted to 
for a similar purpose. Life insurance has hitherto been little prac- 
tised in the Doited States, and the records of popcdation and registers 
of deaths have been very imperfect. Some such registers have beeji 
kept, which, with the censuses of the population of the United States 
taken every ten years, afford some materials for making an estimate 
of the rate of mortality. At the time of the New England Mutilal 
Life Insurance Company going into operation, in 1843, in Boston, very 
considerable investigation was made, m order to ascertain a rate of 
mortality which could be safely adopted as the basis of the premiums 
to be charged by the company. A very material inquiry was, whether 
the European registers and experience would be a safe guide, and 
it appeared from the registers kept and the censuses of population, 
that in the older anit long-settled parts of New England and the 
Middle States, at least, the rate of mortality approximated very 
nearly to those assumed in Europe as the basis of caloulations of 
premiums of insumnee of lives, and the value of life annuitioi. 
From Ihe various materials thus ofi^red, the following table of mor- 
tality was formed for the a^es of ten and upwards, as the basis of the 
compatation of the piemmtoB to \»^ ^«ia Xy^ xY^i^ TEiisai&:^Ti^ ^ that 
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compaoy. Thi» taUe state with lOOOf Uvw at the age •£ tesf. 
and notes the annual decremenis by death*, until the wbije numbev 
is exhauated. 



Age. 


LiTea. 


1>ecre- 
ment. 


Expectation. 


Age. 


LiTea. 


ttacre- 
nent. 


Expectation. 


10 


10000 


65 


47.43 


54 


eS69 


134 


16.97 


lU 


9935 


61 


46.73 


55 


6126 


138 


16.33 


12 


9874 


57 


46.02 


56. 


5990 


145 


15.69 


13 


9817 


54 


45.28 


57 


5845 


152 


16.07 


14 


9763 


54 


44.53 


58 


5693 


162 


14.44 


15 


9709 


58 


43.78 


59 


5631 


173 


13.86 


16 


9651 


62 


43.03 


60 


5358 


186 


13.11 


17 


9589 


65 


42.31 


61 


5172 


194 


12.57 


18 


9524 


67 


41.60 


62 


4978 


198 


12.04 


19 


9457 


69 


40.89 


63 


4780 


200 


. 11.51 


20 


9388 


71 


40.17 


64 


4580 


205 


10.99 


21 


9317 


72 


39.49 


65 


4375 


209 


10.49 


22 


9245 


73 


38.79 


66 


4166 


214 


9.99 


23 


9172 


75 


38.10 


67 


3952 


220 


9.50 


24 


9097 


76 


37.41 


68 


3732 


225 


9.03 


25 


9021 


77 


36.72 


69 


3507 


232 


8.58 


26 


8944 


78 


36.03 


70 


3275 


236 


8.15 


27 


8866 


79 


35.34 


71 


3039 


237 


T.75 


28 


8787 


80 


?4.65 


72 


2802 


234 


7.36 


29 


8707 


84 


33.97 


73 


2568 


230 


6.99 


30 


8623 


84 


33.29 


74 


2338 


228 


^6.63 


31 


8539 


84 


32.62 


75 


2110 


217 


6.29 


32 


8455 


U 


31.94 


76 


1893 


208 


5.95 


33 


8371 


84 


31.25 


77 


1685 


197 


5.63 


34 


8287 


84 


30.56 


78 


1488 


187 


6.31 


35 


8203 


85 


29.87 


79 


1301 


174 


5.00 


36 


8118 


85 


29.18 


80 


1127 


165 


4.69 


a7 


8033 


86 


28.48 


81 


962 


153 


4.41 


38 


7947 


87 


27.78 


82 


809 


138 


4.15 


39 


7860 


88 


27.09 


83 


671 


126 


3.91 


40 


7772 


93 


26.39 


84 


545 


110 


3.70 


41 


7679 


96 


25.70 


85 


435 


93 


3.60 


42 


7583 


99 


25.02 


86 


342 


. 77 


3.31 


43 


7484 


100 


24.35 


87 


265 


64 


3.14 


44 


7384 


100 


23.67 


88 


201 


51 


2.99 


45 


7284 


101 


22.99 


89 


150 


37 


2.84 


46 


7183 


102 


22.30 


90 


113 


31 


2.60 


47 


7081 


105 


21.62 


• 91 


82 


24 


2.40 


48 


6976 


107 


20.96 


92 


58 


18 


2.80 


49 


6869 


111 


20.25 


93 


40 


14 


1.95 


50 


6758 


117 


19.58 


94 


26 


10 


1.73 


51 


6641 ' 


123 


18.91 


95 


16 


7 


1.50 


52 


6518 


126 


18.26 


96 


9 


5 


1.27 


53 


6392' 


130 


17.61 


97 


4 


2 


1.25 



This table gires at the age of eieren, that is, 
li^^ aurriving, 65 out of ttiia society of WOOD 



after one y^ear, 9935 
having died duxin^ 
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the year. Let it be propoeed that the h'eins of each one of the eoeielr 
of 10000, of the age of ten, who shall die .within the year, shaft 
p receive 100 dollars out of a fund to be raised by a contribution from 
the whole 1 0000. This fund must be 6500 dollars, and the assess- 
ment or premitan for each to pay will be 65 cents. Looking to 
the age of twenty in the above table, we find the number of 
surviving lives to be 9388, of whom, according to the chance or 
probability presented by this table, the number <^ deaths or decre- 
ment durmg a year will be 71, leaving 0317 survivors at the age 
of twenty-one. The number of deaths or decrement during a year 
is, as we see, greater than at the age of ten to eleven ; and tlus 
greater number is out of a less number of lives ; the ratio at ten to 
eleven being -n^Anri ^^^ ^^^^ ^^ twenty to twenty-one bdng ^i^- 
Therefore, the fund requisite for the payment of 100 dollars to the 
heirs of each member of the society who shall die during a year at 
this age, is 7100 dollars ; which assessed upon 9388 members of the 
society at the beginning of their twenty-first year, gives a premium 
of 75|^§^g cents to be paid by each. 

So if the society is for more than one year, — either for a term of 
years or for life, — it is to be ascertained what sum must be paid out 
each year, which is readily asce^rtained by the above table, and a 
sufficient assessment, payable aifnually, or at other fixed periods, or 
all at once, or payable in less or diminishing amounts, or greater or 
increasing amounts, at the beginning of each successive year or other 
period, must be made upon the members to meet the payments. 

But when the association is for more than a year, and the fund is 
to:be raised by the same assessment or premium paid by a member 
every year as long as he continues to be a member, it is plain that a 
part of the payment made the first year, and so on to the expiration 
of about one half of the period of his membership, is paid to meet 
the increasing amounts of the losses during the latter part of the 
period; the consequence is that the company must accumulate a 
fund to be held over into the subsequent part of the period. 

This brings a new element into the calculation, namely, the intel^ 
est to be gained on this accumulated fund, which the company is 
supposed to invest in mortgages, stocks or otherwise, so that it may 
yield an income. Accordingly, in the computation of the premium to 
be paid by each member whose insurance is for more than one year, 
the interest to be derived unon a pa^ t of his early payments must be 
taken into the account, u the company is formed for a period of a 
few years only, it may be presumed that the existing rate of interest 
will continue without any material change ; but such companies are 
usually formed for an indefinite period, and must be so if they insure 
for the whole life of a member, for the chance is, as we see by the 
table, and know very well otherwise, that some of the members may 
survive to a very old ag^e ; and it is absurd for a company, which is by 
its constitution to subsist but twenty years, to agree to pay a sum on 
the decease of a member who may live ninety or a hundred ; a mem- 
ber of such a company, who is insured for his whole life, ought to 
get insurance in another that he shall die within twenty years. The 
probable rate of interest.foi along aeneia oi ^e«xi^ \k^ ^scasa \E»ilbA 
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ftssamed in ealcalatm? the preiBram. That assumed by the New 
England Mntual Life Company was four per cent, per amium. 

Other expenses and contingencies besides the payment of losses 
resulting from the ordinary rate of mortality, must be taken into the 
account in calculating the premium, sueh as the chance of a greater 
mortality than that assumed, incidental expenses, loss on investments, 
which may take place notwithstanding the utmost prudence. To pro- 
vide against those contingeBcies and expenses, that company added 
twenty per cent, to the rate of premium requisite for merely meeting 
the losses^at the assumed rate of mortality ; and the calculation thus 
made results iii the following rates of annual premiums to be paid for 
insurance on the lives of persons of difl^rent ages, from ten to sixty 
In detenniiUBg the rate for a mutual oompaay* the jN^mium should 
be put at a point whi«^ will be oertaialy high enough ; aod if it 
should prove higher than is neoessury, the excess is distiibuted back, 
whereas if it be too low, the company will sooner or later become 
insolvent. 

TABLE OP PREMIUMS. 
Annual payment for each hundred dollars insured. 



Ag9. 1 


For Lift. 


For seven 
yeaw. 


For oB« 
year. 


A«». 


FvatUf: 


For atTen 
yean. 


For ono 
year. 


10 i 


1.34 


0.73 


0.78 


36 


2.74 


1.38 


1.26 


11 


1.37 


0.72 


0.74 


37 


2.84 


L43 


1.30 


12 1 


1.41 


0.74 


0.70 


38 


2.93 


1.48 


1.32 


13 


1.44 


0.76 


0.67 


39 


3.04 


1.53 


1.35 


14 


1.48 


0.80 


0.67 


40 


3.16 


i.58 


1.44 


15 


1.53 


0.84 


0.72 


41 


3.27 


1.63 


1.51 


16 


1.56 


0.87 


0.78 


42 


3.39 


1.68 


1.57 


17 


1,61 


0.90 


0.82 


43 


3.52 


1.73 


1.61 


18 


1.65 


0.92 


0.85 


44 


3.65 


1.79 


1.63 


19 


1.70 


0.95 


0.88 


45 


3.81 


1.87 , 


1.67 


20 


1.74 


0.98 


0.91 


46 


3.96 


1.96 


1.71 


21 


1.78 


1.00 


. 0.93 


47 


4.13 


2.07 


1.78 


22 


1.83 


1.02 


0.95 


48 


4.31 


2.18 


1.85 


23 


1.88 


1.05 


0.99 


49 


4.50 


2.30 


1.94 


24 


1.94 


1.08 


1.01 


50 


4.71 


2.44 


2.08 


25 


1.98 


l.ll 


1.03 


51 


4.92 


2.58 


2.23 


26 


2.03 


1.13 


1.05 


52 


5.15 


2.74 


2.32 


27 


2.09 


1.15 


1.07 


53 


5.39 


2.94 


2.45 


28 


2.15 


1.17 


1.10 


54 


5.66 


3.17 


2.57 


29 


2.21 


1.20 


1.16 


55 


5.94 


3.43 


2.71 


30 


2.28 


1.21 


1.17 


56 


6.24 


3.72 


3.91 


31 


2.34 


1.23 


1.19 


57 


6.57 


4.02 


3.13 


32 


2.42 


1.25 


1.20 


58 


6.92 


4.34 


3.43 


33 


2.49 


1.28 


1.21 


59 


7.28 


4.67 


3.76 


34 


2.57 


1.30 


1.22 


60 


7.65 


5.01 


4.17 


35 


2.66 


1.34 


1.25 











It is apparent that if the business of a mutual company is pro* 
dently managed, there is a probability amoonting to a&nost a oet" 
tamty^.% &idaome retosn to the moQitoi wi^^Y>Kra^^3sss^~'^~^ 

20 



able addition to the amooat tnwredt vithqnft tbe ^yoont of aigr 
additional annual preouiuo. 
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PEKMUTATIONS. 

Art« 188* PuufUT^Tiona aT« tke ehaagea wUch aremda 
in arranging any given nombei; of things in evei^ poMiible oideE 
or relative position* 

Ilmtsteaitkhi. One dHUg, as «, admits of but one paritieii. Two 
things, as a and b, admit of two positions' or dtangee i* the order 
of arrmiging them, vis., nb nnd bm ; and this ntnnbcr of c^umgies is 
expressed W 1 X i^«»2. Ttyree thin^ as «, 6, and c, adaiit of six 
changes in the order of arranging them, viz., abc, acb^ bac, bea^ eab^ 
cba; and this number of pevnliitsiions, or changes, is expressed by 
1 X ^ X 3 3»6. Id the saiae manner, we may show that ftmr things, 
as d, by c, and d, will admit of 24 changes ; because every three of 
them will admit of 6 changes, and taking the fourth with the other 
three, there will be 4 times 6 or 24 changes ; and so on, ad tfifinitum^ 
according to the same law. Hence, to find the number of permu^- 
tioDs, or changes, that can be made in the arrangement of any gnr- 
en number of different things, we have the followmg 

Bdle. Find the product of the naturtd series of numbert^ from one 
up to the given fnumber ^ things ; this product wiU be the rmmber of 
permuiationSi «r changes^ requiitd, 

X, Christ's Church, in Boston, has 8 bells; what number of 
elianges may be rung on them t Ans. 40320 changes. 

2. In how many different relative positions m^ a fiunily of 10 
persons be seated at dinner? Ana. 3628800 di£»rent positions. 

3, What number of different arrangements can there be made in 
seating a class of 24 scholars ? 



When several of the individual things are dtfo, it is evident that the 
number of changes that can be made upon the whole nundfer of things is 
not so great, as when aU the things are different, 

ItLvsTRATioN. We have shown that the letters abc admit of six 
changes or variations ; but if two of the letters be alike, as aabj the 
six variations are reduced to three, viz., aab^ aba^ bad, which may be 

expressed by *^|~ =■ 3. 

We have also shown that the letters abed admitof 24 variations ; 
but, if we have adbb, the 24 variations are reduced to six, viz., aabb^ 
ababt abba, bbaa, bedn, baab ; and this number of variations may be 

ex|M:essed by '^^^^3* " 0. Heiioe, we have the feUmriag rule 

^Atdittf the nnmber of elMiigtJS^hat tsan be made in Ihe MnmgeBseivt 

tti%of gtwmi Offiftbor of tioiga, Nilhbn %€S>»«n^ ^ii^ma 



RuiiB. Find the number of changes thai covld be made in the or- 
rangement nf the whok numier ofim^gM^ as if they were dU different 
things, 

nmjindthemimber of changes that cmM be made in thearrang&' 
ment ^f tke sewrai things ef each kind^ as if tftey were different things. 

Lastfy, dimds ike number ef changes tiat amid be made in the or-' 
rangement of the wJtole number of t&ngs, by the joint product of the 
number of dumges thai cauid be made in the arrangemeniaftheseoerai 
things Jl each hind ; the quotient wiU be the number of changes reguirsd. 

1. How many difi^nt nanri>en can be ibnned of Uie following 
^gures, 1923334444 ! Am. 19600. 

#. How mmny TariaUoiis may tak» place in the aufeoeasion of th6 
IbilowingmiisiMl notes, /a, ^ki, /a, soi, soi^ ia, mi,faf 

Ans. 3960 Fariajtions. 

3. Whftt raimber of changes can he made in the anrangeneat of 
the letten in the word Cincinnati ? 



When the groen manber. of things are all different, and it is required 
to find the numlber qf permutations, or changes, that can be made in 
Ofran gin g them, by tming any gioen number of them at a ^me. 

Illustration. We will take the four letters abed, and find the 
number of i^anges that can he made in arranging them, by taking 
two of ttiom at a time. We will write the letter a at the len of each 
of tiie «lhor letters, and the changes will be three, viz. , db, ac,ad; we 
will Ab the same with each of the other letters, thus,te, be, bd; ea, 
eb, ad; da, db^ dc. Now, we have aU the eliaages tlwt can be made 
in amngiAg the four letters, taking two of them at a time, and they 
are 4X3 = 12. 

We wjyn also find the number of changes that can be made in 
arranging the four letters, by taking three of them at a time. Whting 
a at Uie left, thus, abc, cM^ acb, acd; adb, adc; we have 3 X ^ ^=^ 
variations or changes. Now, since each of the other letters is to be 
written at the left in the same manner, we sh^l have four such 
classes of variations or changes, and the whole number will be 
4 X 3 X S ^ 24 variations or changes. From the above illustration , 
we deduce this 

Rule. T\Ae a series cf numbers, beginning with the number of 
things given, and decreasing by 1 until the number of terms is equal 
to the number of things to be taken at a time ; find the product of all the 
terms of this series; SUs product will be the number of changes required. 

1. What number of changes can be made in arranging the letters 
a e i u y,hy taking three of them at a time ? Ans. 120 changes. 

2. How many different numbers can be expressed with the nine 
digits, by using four of them at a time ? 

Ans. 3024 different numbers. 

3. How many different numbers can you express with the nine 
digits and a cipher, by using five of them at a time? 



MS GommofA^'nomk 



COMBINATIONS. 

CoMBiNATioK, in arithmetic, is the forming of any giyen number 
of different things into several groups, each group differing from all 
the others in re^>eet to some of the several things of which it is 
composed. 

Illustration. When the whole of any given number of things 
is taken at a time, it can form but one combination ; but any given 
number of things may be parcelled out into groups or combinations, 
by taking two, three, four, or any number of them, at a time. Two 
letters, a and 6, admit of but one combination, but if we add a third 
letter, c, we can form three combinations, by taking only two of them 
at a time, thus a6, ac, be ; and this number of combinations may be 

expressed thus, 7~|>» 3. If we add a fourth letter, </, we can form 

SIX combinations, by taking only two of them at a time ; thus, ab, ac, 
be, ad, bd, cd; and this number of combinations may be expressed 

thus, i^- 6. 

From the above illustration, we derive the following rule for find- 
ing the number of combinations that can be made out of any given 
number of different things, by taking any given number of them at a 
time. 

Rule. Take a series of numbers, the first term of which is equal te 
the number of things out of which the combinations are to be made, and 
decreasing by 1, until the number of terms is equal to the nttmber of 
things to be taken at a time^ and find the produet of all the terms. 

Then take the natural series, I, 2, 3, ^-c. , up to the given number of 
things to be taken at a time, and find the product of all the terms if 
this series. 

Divide the former product by the latter; the quotient will be the nunh 
her of combinations required, ^ 

1 . How many d ifferent numbers of 4 figures each may be expressed 
by the figures from 1 to 8, inclusive ; no two of the numbers having 
all their figures alike ? Ans. 70 different numbers. 

2. What is the number of combinations which can he formed out 
of 10 individual things, taking 5 of them at a time ? Ans. 252. 

3. What number of combinations can be formed out of 100 indi- 
vidual things, by taking 10 of them at a timet 

4. A drover purchased a dozen sheep of a farmer, which were to 
be selected out of a fiock of three dozen ; while the drover was select- 
ing them, the farmer told him that he might have the whole fiock, 
if he would give him a cent for every different dozen that could be 
selected ^om it ; to which he readily agreed. What number of 
dollars did the whole fiock come to, at that rate? 



^HMMSffBXlM, SVfldTK^Mw 
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eSOMSTRXCAI. DEFINITIONS. 

Art* 189* 1. A POINT 18 poflitioii oiily, and mathematicaUy 
considered, has no dimensions. 

9. A&nrBisMOeBnoBiAlMigtkoidy. Poi*lB «w the extnemides 
•f lines. 

3. A STRAIGHT LBffs hi ^ shoTtsst distance 
between twopoints, or it is extension in one direc- 
tion only. Toe line A B in the margin is a straight 
line. 

4. A CURVE LINE is extoDsion which is continu 
. ally chaoging its directioD. The line C D is a curve 
line. 

5. Fmmamml Ltam are stfaight linM Which are 
A ■ ■■ ■ "^ i' B eqnaUy distRDt in every part* and if eltended ever 
c D so far, would nefeor meet* The linei A B and C 

D are parallel lines. 

6. Horizontal lines are those which are parallel to the plane of 
the horizon, or to the dplrit-level. 

7. Inclink) or OBiiiQirE lines are strai^ lines 
* ' — -> F which continuidiy ap^ach each other, sm if suf- 

^ — H ficientiy extende<Lwould meet at some point. The 

« lines E F and G H are inclined lines. 

8. Vertical lines are those which are perpendicular to the plane 
of the horizon. / 

A 9. A mtPENDiCTJLAR LIN* IS « line wldeh meets 

another line so as to make the angle on each side a 
right-angle. The line A B is a perpendioolar line, 
and meets the line C D at right angles. Lines are 
the boundaries of surfaces. 

10. An ANGLE is the opening between two in- 
dined lines which meet in a point; the poitit of 
meeting is called the vertex of the angle* The 
opening between the two lines A B and A C is 
called an angle, and the angular point at A is called 
the vertex. The magnitude or size of an angle 
depends on the width oi the opening, and not on the 
length of the liftes* An mgle is usually denoted 
by three letters. 



B 
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11. A RIGHT ANGLE is Ru angle* that contains 90 
degtees, and its measure is the fourth part of the 
eiroamfetehee of a eiMie* ABC and C B D are 

D right angles. 



19. Aif OBLIQUE ANGLE is sn angle tluvt oontaiiwi ^hiv 
lem than 90 degreea. 



S84 
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13. An 0BTXT8E ANGLE 18 greater than a 
angle, and eontains more than 90 degrees. F 
is an obtuse angle. 



14. An acittb anolb is less than a right angle, 
and contains less than 90 degrees. KXiMisan 
aeote angle. 



15. A SURFACE is the exterior or outside of anything that has 
length and breadth, or it is extension in two directions. 

16. A PLANE siTRFACE is One that is perfectly flat 
or level. A plane surface which has definite boun- 
daries is called a geometrical figure. Lines are 
the boundaries of surfaces. The figure A B C D 
is a plane surface. 





B 




17. A TRIANGLE IB a plane surface bounded by 
three straight lines. The figure A B C is a triangle. 
Its base is the line AC. Its altitude or height is 
the dotted line B D, drawn from the vertex at B 
perpendicularly to the base. 




18. An equilateral triangle is a plane sur- 
face bounded by three straight lines of equal length. 
The triangle C D £ is an equilateral triangle. 




19. An isosceles triangle is a plane surface 
bounded by three Straight lines, two of which are of 
equal length. The triangle D E F is an isosceles 
triangle. 





SO. A SCALENE triangle is a plane surface 
bounded by three straight lines of unequal length. 
The triangle E F 6 is a scalene triangle. 



21. A RIGHT- ANGLED TRIANGLE is s plane Sur- 
face bounded by three straight lines, the perpendicu- 
lar making an angle^with the base of 90 degrees. 
A B C is a right-angled triangle, the perpen<ucular 
or line A B making an angle of 90 degrees with 
the base B C. 




EOOHETBICAL I»FINTnON& 836 

28. InsreiTiighl-HigladtriaDgle, the 
sqaara deuribed od the hjppolheauBe ot 
eide oppoule the right angle, Ja equal 10 
the sum of the Bquaies described upon 
the hase md perpendicular. If A B C 
he a righ>sDgled triangle, and righl- 
angted at B, then will the square D, 
described on the hypothenuee A C, be 
equal to the sum of the equaies E and F, 
described on the base B C and per- 
pendicular A B. BjcounUng the small 
squares, we find Ihe number of small 
squares in the square D to be equal 
to the nambei of smait squares in the 
sqaares £ and F. 

S3. A QDiDBiLATKRAL IS a figure bonnded by four etraight lines, 
having four sides and four angles. A diaooku, is a line joining 
an; two opposite angles of a quadrilateral. 

34. A FAR&LLELOGKAU 18 a quadrilateral which haa its opposite 
aides equal and parallel. It tabes the following particular names, 
Tiz. ; RaUmgie, Square, SJiombiu, and RJiomboid. 

26. A RECTAHBLE is a right-angled parallelogram, 
having ila opposite sides equal and ^rallel. The 
plane surface bounded by the lines EF,F H, HG, 
and G E, is a rectangle. 

Sft. A SQUARE ia an equDateral rectangle, having 
its length and breadth equal, and all its angles right 
angles. The plane surface bounded by the lines 
A B, B D, D C, and C A, is a square. The Ime 
A D is a diagonal. 

37. A RHOMBOID is an oblique-angled parallelo- 
gram, having its opposite sides equal and parallel, 
and its opposite angles equal. The plane surface 
bounded by the Unas B C, C E, E D, and D B, ia a 
rhomboid. 

38. A RKOMBD* is an equilateral rhomboid; hav- 
ing all its sides equal, its opposite sides parallel, 
and its opposite angles equal. The plane surface 
bounded by the lines F G, G I, I H, and H F, w a 
rhombus. 



. A TRAFEZOtD is s quadrilateral, whieb haa 

■ ' ■■ - " -irallel. The 

CL, LN.N 



only (Hie pair of its opposite sidea parallel. The 
■ B K i ' " " 



is a trapezoid. 



GEOMfiTRICAL DKFWlMOIW. 





90. A TEAPEZI17M is a quadrilateral whose op- 
posite sides are not parallel. Tke plane surface 
bounded by the lines M N, N P, P O, and O M, is 
^^^^^^^ f a trapezium. 

3 1 . l^LANB FIGURES, bounded by more than four s^aight lines, are, 
in general, called Polygons; and thay have other particultt names, 
according to the number of their sides. 

38. A PEmi'A.omi is a polygon of five sides ; a Ihafagrni^ of six 
sides ; a Heptagon, seven ; an Octagon, eight ; a Nanagon, nine ; 
a Decagon, ten ; an Undecagon, eleven ; a Dodecagon^ twelve sides. 



33. A EEOTTLAK MLYOON has all its sides and 
angles equal. If they are not equal, the polygon is 
irregular. The plane figure A B C D £ is a regu- 
lar pentagon. 

E D 

34. The perimeter of a figure is the sum^ of tJl its sides. 

Xt4«^a^ 30. A ciflCLi is a plane sutftce bonnded by a 

curve line, called the oireumferenee ; erery part of 
which is equally distant from a point within the 
figure, called the centre of the circle. The figure 
C D £ is a circle. 

36. The radius of a circle is a straight line extending irom die 
centre of the circle to the circumference. The line F D is the 
radius, and the extremity of the line at F is the centre of the drele. 

37. The ntAMETER of a circle is a straight line.pasang through 
its centre, and extending each way to the circumference. The Une 
C £ is the diaoftelerof the circle G D £. 

38. A TANGENT is a straight line which touches the circumference 
only in one point, called the point of contact. The line G H is a 
tangent. 

39. An amg of a circle is any part of the circum- 
ference. The part of the eircumlerence A B is an 
arc. 

40. A CHORD is a straight line joining the ex- 
tremities of an are. The une A B is a chord. 

41. A SEGMENT is any part of a circle bounded by an arc and its 
chord. The part of the circle bounded by the arc A B and its 
chord is a segment. 

43. A SECTOR is any part of a circle which is bounded by an arc 
and two radii, drawn to its extremities. That part of the circle 
which is bounded by the are C £, and the two riHiii C D uid I) £, 
k a sector.^ 







43. A QUADRANT 18 a quutOT of a ciicle, having a 
qoaiter of the circomfecence for its arc, and its two 
radii perpendicular to each other. The quarter 
circles FIG and G I H are quadrants. 

44. A ssMiciKCLE ia half of a circle, haying half 
the circumference for its arc, and the diameter for 

^ its chord. The half circle F G H is a semicircle. 

. 4&. The drcun^ermee of eyery circle is supposed to be divided 
into 300 equal parts, called degrees ; and each degree into 60 equal 
parts, called minutes ; and each minute into 60 equal parts, called 
seconds. Henee, a semidrcle measures 180 degrees, and a quadrant 
90 degrees. 

46. The measure- of an angle is an arc of a circle contained 
between the two lines which form the angle ; the angular point being 
at the centre of the circle ; and its measure is estimated by the num- 
ber of degrees in that are. 

47. An ellipsis is an oval figure bounded by a 
curve line, which returns into itself like the circum- 
ference of a circle, having two diameters of di^rent 
length ; the longer, A B, is called the transoersef 
and the shorter, C D, the conjugate diameter. 

48. A right-lined figure is inscribed in a circle, 
or the circle circumscribes it, when all the angular 
points of the figure are in the circumference of the 
circle. The square A B C D is inscribed in the 
circle, and the cunde ciieumscribes the square* 

49. A right-lined figure circumscribes a circle, or 
the circle is inscribed in it, when all the sides of the 
figure touch the cirOumference of the circle. The 
square E F G H circumscribes the circle, and the 
circle is inscribed in the square. 

Art- 190* 1. A SOLID is extension in three 
directions, length, breadth, and thickness. Sur- 
fiices are the bonndaries of solids. The figure A is 
the representation of a cube. Arithmetically, a 
Une is expressed by a single number ; a surface by 
the product of two factors ; and a solid by the pro- 
duct of three factoid. Length and breadth are the 
factors of a surface ; and length, breadth and thick- 
ness are the factors of a solid. 

2. A PRISM is a solid whose 
sides are paraUelograms, and 
whose ends are equal and par- 
allel plane figures. A prism 
is called a cube when its sides 
and ends are equal and parallel 
squares ; it is called a triangular prism when its ends are equal 
and parallel triangles ; the figure of the ends giving name to the 
paruan. The figiue B is the lepTeaenlatioii o^ ^ \fAs155dSsKL "^^easoak. 
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3. AcTI.IMDIKWtriM]ld 

•oKd, Miforiii in diameta, 

wfcow ends ara sqstl tut 

inllel oirclei. Tbe%in 

a repreeentatioDofi 
cjluider. 



A f ru)n» is a boIM, ha*fag t, 
rectili>«ar firare fon HabiBafiH 
(Ue« beisf eqau iritingleB^ wlmg 
VMtteea meM in a p«nt at tlw tn, 
called thsDcrAsofthepTiamid. Tfa 
figue C is tha wfrwcpUtioa of i 
Uiaogiilir pymmid. 

S. AcoiiKH>aaaliJ, wUflh btat 
circle ibr its baee, and tapen niii- 
formly to a point at the i«i. " 
figure D it t"- ^— 



of ft fjmni w 
is the part wliich wwiiiM afUi 
t]M top baa been out off bj a netiui 
parallel with its bam. The figure E 
repregetits Ae fhistnm of % pjmmid, 
and tbe figure V, the ftsatam of a 



7. ASpBaM,i>rGiu>»,iaaB*iU, bounded 
by a cMivex aai&», emy point of whidi i* 
equally dietaat fiam a point within, called tlw 
etalrt. The ephere may be cononTed to be 
fiuised hy the levdntionof a semicircle about 
its diameter. The ligUM A C B reprBsenu 
• Bphera. 



8. A hemiuifn ia half a apheia. A tegnteni of a apheie, or of 
•BfaUier soiid, ii a part cntofTtbe topby aplute parallel to its base. 

9. The axit or dianuter of a spbere ia a atnigbt line paaeiiig 
through its centre, and termiaating at the surfiice. 

10. The haght or altitude of a stdid ia a line dnira fioin bi 
nBtBJ* or lop, peipeikdknlai to itt\N«a. 
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MENSUBATION OF SURFACBB* 

AjTtU 101« Tss «rea or surface of a figateis the mmbflr «f 
aquare indies, feet^ yards, &c., which it ooDtains. 

A square- constructed upon a straight line, of which the length is 
as imdi, Is eallei « t&u^nt inxh; and the MHie is to be ttndentood «f 
a square foot, &c. This is ealM tlie memmmn» imtr, and i1m 9nm 
of any figure is the number of times it contains uie measuzing uipt* 

Art* 193* To mm tcfb ama of a yrianole. 

Ruiv. MdK^ <A^ tese ^ the tHUtude er f«rpei^/ikiuilar hmght ; 
Stfuk the pr&duot hy9;the quotietU wilt be the mrem. Or, miuttifhf 
the base by half the mitude ; the prvdmct wiU be the 




I. What is the area of the triangle ABC, 
posing the base A B to be 24 feet, and the p^rpoi- 
dicuIarBD, 18 feet? 

And. 216 square feet. 

9. What is the area of a iriaRgular pieee of land, the base of 
which is 30 rods, and its altitude 20 rods? 

Ana. 300 square rods, or 1 a. 3 r. 20 rods. 

3. What number of feet of boards will be required to cover tihe 
gable end of a bam,, 36 feet in width, the perpendicular height of the 
roof being 12 f^et? Ans. 216 square UefL 

Ajtt* 103* To FIND THS AJUU OF A EECtAKGLB, 0& U0HT- 

AHGltXD FARAI«I«nUOGRAM. 




RuLK. Muttipfy the bme or hnger »kk by the eUtitude er shmier 
side; the prethtct wHl be M« area, 

V 1. What 10 the. aiM. of the reeta«gle E F,.G H, 
supposing the base or longer side, G H, to be 9^ 
feet, and the altitude, E G, 24 feet? 

H Ans. 864 square fe<ft. 

9. What number of feet of boards would be reqinred ior the upper 
floor of a rectangular school-room, 72 feet in length, and 42 feet in 
width? Ans. 3024 square feet. 

^. What number of acres are ^ere in a rectangular lot of land, 
each of the longer sides measuring 275 rods, and each of the shorter 
sides, 825 rods ? 

A^Pt* tWL To WmD TUC ARSA OF A SqUARB, OR EQTJU.ATBRAL 

RECTAtf«LS, 

Rttlb. Mtdtiply the base by the eititmde; or fmdtipfy the length ef 
its side by its^; the product mil be the area. 





SiQ: loammATioN or mstaobbl 

B 

1. What 18 the toeaof the sqnaxe A B^CD, 
sapposing the length of its side to be. 36 feet^ , 

Ans. 1296 square feet. 

2. What number of aeres are there in a square township of 
land, each of its sides being 1920 rods in length? / 

Art* 103* To FIND THE AREA. OF A RHOMBOID, OR OBLIQUE- 
' ANGLED PARALLELOGRAM. 

Rule. MuUiply the hose by the aUititde; or muUiply one of the 
longer 9}des by the perpendicuka' let fall from its opposite angle upon 
the base; the product will be the area* 

1. What is the area of the rhomboid B C, D E, 
supposing the base, D E, to be 60 feet, and the per- 
pendicular let fall from the angle B upon the base 
U E, 40 feetT Ans. 2400 square feet. 

2. What is the area of a lot of land in the form of a rhomboid, its 
base being 72 feet and its altitude 24 feet? 

.^jrt* 198. To FIND the area of A RHOMBUS, OR EQUILATERAL 

RHOMBOID. 

Rule. Multiply the base by the altitude; the product will be the area. 

F G 1. What is the area of the rhombus F G, H I, 

supposing the base H I to be 75 feet, and its alti- 
tude, or length of a perpendicular let fall from the 
angle F upon the base H I, to be 68 feet ? 

• Ans. 5100 square feet. 

d. What is the area of a rhombus, its base being 25.5 feet, and its 
altitude 20.75 feet? 

Ajrt* 107* To FIND the area OF A TRAPEZOID. 

Rule. Multiply one half of the sum of the two parallel sides by the 
altitude ; the product will he the area* 

L 1. What is the, area of the trapezoid K L, M N, 
supposing the base M N to be 50 feet, its parallel 
aide K L 44 feet, and its altitude 30 feet? 

N Ans. 1410 square feet. 

2: What number of square yards of carpeting will be required to 
cover a floor in the form of a trapezoid, its base or longest side being 
18 feet, its parallel side 16 feet, and its altitude or width 15 feet? 
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Ajrt* 198* To miD TRB AftBA. CT ▲ TBAPKZIiriC. 

RuLK. Dhfiiethe trapezium into two triangles by a diagonal Hne;' 
Jmd the area ^ each of that 4riangk$; the sum of their areas will be 
the area of the irapexium, 

1. What Is the area of the trapezium M N, O P, 
supposinff a diagonal line drawn from M to P, to be 
40 feet, me altitude of the triangle M N P, 24 feet, 
and the altitude of the triangle M O P, 30 feet ? 

Ans. 1080 square feet. : 

The area of any right-lined figure having more than four unequal 
sides may be found by dividing it into triangles by diagonal lines, and 
Him Jin&ig tM area ^ each f the amn af theee areas wiM be the tirea 
of the whoU figure. . t 

Ajrt* 109* To FIND THB AREA OF A REGULAR POLYOOK. 

KuLB. Multiply the perimeter of the polygon by hcS\f the perpen- 
dicular let fall from the centre upon one of its sidfs ; the product will 
be the area. 




1. Whatis theareaof the pentagon A B C D £, 
sopposing each aide to he 60 iiw^ aiw the perpenidiou- 
lax let fall from the oentre to one of its sides 34.41 
' t Ads. 4301Jd& square ftet. 



^.8* yfhaX 18 the area of ft ragnlar hexagon whose ^W^ls SMK£f 
feet, and perpendicular from the c^tre 25*28 feet ? 

Art* 909; The following table showis the amas-of tlve fen 
regular polygons when the side of each is equal to 1 ; it also riMWS 
the length of the perpendiculara or radii of the insciihed circles. 



Number of 
aidvs. 



3 

4 

5 

6 

7 

8 

9 

10 

11 

U 



Nanvta of lMjp>nB, 

Triangle, 

Square, 

iPentagon, 

Hexagon, 

Heptagon, . 

Octagon, 

Nonagon, 

Beeajpon, 

Undecagon, 

IKideeaigonj 



Amm or Miiltiiittefli. 



0.4330127 
l.OOQOQOO 
1.7204774 
2.5980762 
3.6339124 
4.8284272 
6.1818242 
7.6943088 
9.3656411 
11.1961534 



Perpeodiculan or 
R«dii'orinacribed eirclet. 



0.2886751 
0.5000000 
0.6881910 
0.8660254 
1.0882607 
1.2071068 
1.3737387 
1.5388418 
1.7038489 
1.8660354 



-n ! 



' Since the areas of similar figures are to each other as the squares 
of their corresponding dimensions, \^ have the foHowing rme fbt ' 
fiading the area of any regular pdygon. 
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2tt MKNSn&ATIQIi OF. STWAQESL 

RvLB. Jlnif the sguare of the side of the given golyeoni then muU 
Ufly the area m limlakkopfUU tke foifffmrofXhe £me nuiSbi of 

8. Wiiat is tka area of a regvlffs iMspigon whose sido is 19 feokt 
12 X 13 » 144, and 3.5980763 X 144a> 374. Jk9SH»>i|j»sqiiard feet, the 



4. W^t i| th^j^r^ of* bept^gq^ wtw 8i4fi ift 10 m^l 

5. Whii ^ tl^e ?x^*, pf m OQtagoa i?(iQ?|^ side isi ?0 rojbiT 

6. "V^hiai is tl^^ a^a 9jf s^ do4^(»t^Q^ i^hoj^e side Uf 30 feet I 

^rt« 90||« To FIND THE ciRciriq'ER^arcx or a qirclk whin 

THB blAMBTCk is OUrCN. 

BmJL Jkiytiply«iedfane4|fr&yd.Ul^;lA0f^^ 
eamference, 

1. Siippose tl^e diameter of the. cixcl^ C D E to 
• be 13 fiei) what ts the pircuiqferenoet 

*l^^ S.Uid s dY;6dd3 feet, the ekcninferencei 

3. What 18 the eiioumferenoe of a cinde whose diametek is 30 
fedt ^ Abs. 63.83$ feet, 

8;. W|ai k the cjiwamfeMpee of a abde whase diamfit^ is 80 

4« What ifi ^ha akgnmfaipiioe of the earth ; tba meaq^ #ai9eter 
being about 7913 miles t 

Art» Mik iP^ rmo 9HB tHAiiarrBB ^ a cndLS when thi 

ctRduMrBRifaMfB y OtTittf. ' ' 

Bum. iV9Mi%AS«NtQ<;»^ #f ?tf00Mtis#^M« 




1. 9appo8e the chcomibtenoe of a dfcle to be 89.6900 feet, what 
is the diameter! 37.6903 -^ 3. 1416 «b 13 feet, the diameter. 

3. Tbe ciixfnniiffyr^ce of a dieukr pond ia 63.833 rods ; wj^ is 
the diametott. 

AXt^ 9fK9|t ^ To riNQ THf^ 4RXA OF A CIRCL| yfUM TH|B D^AME- 

TBR AND gjBJC9^|»BNC$ ARE SlVE^^^ 

Ru^f . Afu^fjoZy fay (iW amim/'ermce by haff ike dian^eter ; the. 
produci'tnabe me attea, 

1. What is the area of a ohele whose QJicnwfcafiOPe is 37^4093 
feet, ukldiaiOfiler 13 feel! 

37.(n»^ 3 1» 1^8406, tad ld-i-3»Q$ Hutu IBM^^Xfi^ 
113.0976 square feet, the axea. 

• - ■ . ..i 



JLfI* SWI* 1^ FIND THE AREA OF A CIRCiie VrktS THE bliiO- 

TEE 0NL7 18 OIYBN. 

KULE. Find ike square of the diamettTf 4md muUipi^ U ijf ik$ 
^ieiimal .7854 '; the product mU be the area* 

1. Sti|yp6^ iSi^ dKte hndriM in the Bqtiai^ 
6 H, to be 100 inches in diaiAeter, whft4 ft the 
area? . : . 

100 X iOO ss 10000, the number of Miuaie inoheE 
in the Sjimare. which ciicnmscnbes the circle^ and 
10000 X .7854 = 7854 square inches, the area of 
the circle. 

S.'T^stefoftdMiilaf gilMs{t)aiMfeetiii d^^ wh^fithe 

1 



k. ^ 



Art* !MI9« To FIND i^i Irea dF a ciftcLi '"^tlssA iiak dksdtiM- 

FiRBNCB Only is oitAr. 

KutE. Di'dde thh kquate of hdf the circumference by 8.1416 ; th$ 
quotient unit 66 thk dired. 

1. The dreumference of a circle is 37.6008 rods; whl& is tlie 
aieal £ . 

^.609$ ^f' $ i=^ 18.8496 X 18.8496 = 355.30742016, ioA SS6- 
.30742016 -^ 3.1416 ==^113.0976 i^quarc feet, the area. 

2. How many square rods jire there in a bowling green, wiiose 
circumference is 18)3.496 rods ! 

Artm 9NM* To FIND THE SIDE OF A SQUARE E^VAb IN ARia TO 
A CIRCLlE WHOSE DIAMETER OR CIRCUMFERBNCi IS GIVEN. 



Rum. Mtdtiply the diameter by .€862 ; the prodmct unilbethe 
^ the equal square, 

Or^ multiply the drcumference by .2821 ; the product nriU be the tide 
qf a square equal in area to the given circle, 

1. The diameter of a em^ is 60 fitet; what m Am sid» of a 
square of equal area ? 

60 X .8662»63.172 feet, the side of the sfKuv. 

3. The circumference of a oirde is 188.496 feet; what is the 
aide of a square equal in area?. 

188.496 X .2821 s 53. 174 4- if^t, the side of the required iqum. 
S. There is a circular grass plat 90 feet in diameter ; what i^ tlie 
aide of a square of equal area I 

4. A man has a circular meadow, of whibh the circumfereiie^ is 
282.744 rods ; i;trhat must be the side of a square of equal arei ^ 

Msti 90T« HATiHd ditEN mk ttiimTBR or ciRcviotRilm^ 

OF A CIRCLE, TO FIND THE SIDK OF THE INSCRirai) M^UJUEB; 

Rule. Multiply the diameter by .7071 ; the product will be the ekh 
of the insanbed square. 




s^ wmsmxnQv OF so^Mm. 

Or, multiply the drcumfermoB by .9951 ; and the pro^ue^ wiHb$^ 

side of the insaibed square. 

1. Suppose the diameter of the circle at A B C 
D, to be 12 feet, what is the side of the inscribed 
square ? 

12 X .7071 se 8.4852 leet, the side of the inaeribed 

square. 

2. The circumference of a ci|cle is 04.248 rods ; what is the aide 
of the ipscribed square t 

Note. The side of the ciroumscrihed square is equal to the 
diameter of the circle. 

Art* 9II8* To fIND THC ABBA. OF AN BIiUMU QBOTAL. 

Rule. MvUiply the longer diameter by the shorter, and their pro- 
duct by .7854 ; tlus product will be the area. 

1. Suppose the longer diameter A B, of ihe el- 
lipsis A B D, to be 12 inchesy and the shorter 
diameter C I) 9 inches, what is the area? 

12 X 9 =? 108 X .7854 « 84.8232 square inches, 
l> the area, 

2. A lady has an elliptical flower-garden ; its longer diameter is 
60 feet, and its shorter diameter 40 feet ; what ia the area! 




PRACTICAI^ Q.lT'BSTIOirS. 

Art* 900* 1. How many (square feet in a lot of land 79 feet 6 
inches in length and 18 feet 9 inches in breadth? 

S. Bought a house^lot in the form of a trapezoid ; its base or longest 
side measures 75 feet, its parallel side 69 fe^t, its altitude or width 
91 feet 6 inches. What is the number of square feet in the lot? 

3. There is a marble pavement in the form of a regular decagon ; 
ihe length of each side is 12 feet. What number of square feet does 
it contain ? 

4. There is a circular floor 60 feet in diameter ; how many square 
yards of carpeting will be required to cover the floor? 

5. There is an elliptical flower-garden ; its transverse diameter is 
90 feet, its conjugate diameter 60 feet^ What number of square 
yards does it contain? 

6. What must be the diameter of a circle that shall contain 1600 
square feet ? What is the side of its inscribed square ? 

7. There is an elliptical pavement ; its transverse diameter ia 24 
feet, its conjugate diameter 16 leet. What is its superfioial cttqtont 
in square 3rsr&? 



MENSCFRATION OF SITIff'ACE& 24$ 

Art* SHO* Table «iy. pbopobtioval MVLnnaw avd DnmoM. 

1. If tlie diameter of any drde 

be ^ y"?®^"^ J by ^ 3*tif?' ^ ^^f'y I'lB the diciun&ieiioe. 
"" \ divided J J' ) .31831, the qooUent J " *^ ^^ 

2. jff'ihe diameter of €my circle 

. 4 multiplied >i 5 -386227, the product >istheaideof anaqul 
°^ ^ divided 1°^} 1.12837^, the quotient ) aquaie. 

3. If the diameter of any circle 

v^ < multiplied ) u. t .866024, the product) is the side of the eqiii* 
: ) divided | ^ ^ 1 • 1547, the quotient ) lateral triangle inser. 

■if 

4. If the diameter of any circle 

, 5 luultiplied > . ^ i .707106, the product > is the side of the sqnaw 
^ \ divided 5 ^^\ 1.414213, die quotient ( inscsribed. 

r. 5. If the square of the diameter of any drde 

. i multiplied > k„ 5 .786398, the product > . ., ^ 
** I divided J "^^ ^ 1.273241, the quotient J ^ "* 

6. ijf <Ae drcun^erence of any circle 

7. Tjf the circumference of any circk 

^ K multiplied >/i .282004, the product > is the side of tliB 
\ divided y^\ 3.544907, the quotient ) equal squsie. 

8. If the circunference of any circle 

, 5 multiplied K 5 .2756646, tlie product > is the side of the equi- 
^ \ divided $°^} 3.6275939, the quotient ( lateral triangle 

9. If the circuntference of any circle 

. 5 multiplied >. 5 .325079, the product > is the side of Ihe 
^^divided p^ ^ 4.442877, the quotient ( square inscsribed. 

* 10. If the square of the drcutrferenee of any drde 

, 5 multiplied ) , 5 .079577625, the product > . ., „^ 
^ I divided i^^\ 12.56636217, the quotient J » "« "»• 

11. ffthe area of any drde 

. 5 multiplied > . 5 1.373241, the product > ii 
^ J divided J^^^ .785398, the quotient J tl 

12. ]f the area of any drde 

. 5 multiplied ) . 5 1^50636217, the product > is the squsreof tbo 
*^^ divided S^\ .079577526, the quotient J circumference. 

13. When the diameter of one circle is 1 , and the diameter of anoHm 
is 2, the drcua^erence qf the first is equal to the area of the seamdf'^ 
3.141592. 

14. If the drcutf^erenoe be 4, the diameter and area are ^qmdf^^ 
1.973941. 
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is the square of 
the diameter. 
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MSHStTRA'TIOMr OF flOLtDS. 

Art. 311. Wk iufif shown, Alt. 191. thi* nbt wi^ of 
measnie for plane mv^iom k a tqiieapB inch, fbc^, &e. We lue' 
flinular units of measure in findinff ihe area of curred surfaces. 

The unit of measure for sdicn is a eube whose edge is a linear 
'4mky fikft, it6.,*^Uki Ibe eontent of say solid body Is tbe nu^ahsr 
erf* times it comslas the n un s u ying unit. 

Art* 913* To FIND THS AREA OR StTRFACZ OF A CUBE. 

• . ' 

ituLK. find the area of one of its sutes, ofuf imftiply this orpa hf 
6 ; the product liiiil be the area, or whole surface, 

1. Suppose each side ef ^e cphe A to be 90 
inched, what is tbe area or whiris ^rfaoe 1 

520 X 20 x» 400 X 6 » 2400 square inches, or 161 
sqtENueftet. « 




8. Then 4s a otiUoModk of granite, isaeh#B4«o^whkh is « lest; 
what is its area, or whole surface ? 

Art. 313. To f 1119 <!Piiii sefrimsT of a cub^^ 

Rule. Find the condnued product of its knglh, bi^eadth, and depth ; 
this product will be i0 s»lid €onkn$4 

l^€lttaooe sw^ side ol thf oobo A lo be 90 inohss, what initi 

solid COXMSIKt? 

30 X 20 X 20»8000 cubic inches, or 4j^ eabw left. 
. 3. What number of cubic feet are there i|i a h\o^ (jf n«nite 
Whose sife is 6 feet? 

Art. 314. To FINP THE SUaFAOB OF A PftHW, PH PARALLELO- 

FIFSDOK. 

RmM: Mult^^ perimeter of the base dv the dtituie tr length, 
mid add the t^rm a^ tks two ends to the praJnuBt; the sum unit be the 
required sufface. 

1. Sfupmkse fto (mlifi:u- 
lar prism B to be 60 in<£es 
in lenffth, each side 13 inches, 
and the peipendieulflt' l6.39 
Inches i what is &e area or 
snrfaoe? 

)9X 3 = 36 XfiO^^W )sqpai» inches, the area of the sides : 
and 1^>^ 5.195 =« 63.34 X 2 <?»iiiM.6d square inches, the area or 
tl\e ends ; and 2160 -|- 124.68 » S^84.68 square incl^s, the required 
gTrtt or s uriace. 

^ d. What is die crarflu^ of a square prism, whose side is 18 iftoheib 
and length 15 feet I 




r«.-» 
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Art* 91S« To FIND THE 80LIDITT OF A PRI8M , OR Pi#ALLKLO- 

PIPEDON. ^ 

Rule. Find the area of the end or base, and multiply tiu orea by 
Ihe length or jterpendicukir height; the product wUl be the §alid con- 

1. Suppose ike tawgulax piism B to be 60 inches m fengtii, 
igspck «ide 12 inchesy aaotbe pcatp^i^okr 10«39 inches, what is its 
solidity i 

IS X$ad5=:i6S44,X 60 » 374040 ciihio inohes, tU required 

solidity. 

3. what is the number of cubic feet m a log of i|iah<|g«&j, 19 feet 
in length, and 2 feet square at each end ? 

Art* 910* To FIND THE SURFACE OF A CTLHTDER. 

Bviii* Jthikiphfikt circwi^^krmKe^f ike mtd ark^ 

wreaofAe tan 




or height^ and add iki mva of Ae ted mdt ia the produet ; tkekr 
wifl be the area or surface. 

B 

1. Suppose thft esflin- 
4or B to be 19 ftet in 

length, and its cinmmfei^ 
ence 6.2833 feet, wh9^t 13 
its area or surfacet 

^.i^3 X 12 =-> 75 3d84 eqimo isrt, and 3.1416 X 1 «• 3'141« X 
2 » 6.2833 square feet, and 7d*8084 •'f-e.ddSS^ci 81.6816 square feel, 
4(S re^Wid i^Qsa or wufyM* 

2. What k the sui&ce •f a ojrMiiiilBr whose length is 16 feet, mA 
diameter 2.25 feet? 

Art* 917* . To FIKP THE SOLIDITY pF A CYLINDER. 

RviiE. Fkid the area ef the end or heee, and multiply thii area ly 
the length or perpendicular height ; the product wiU be the solidity. 

t 

1. Suppose the cylinder B to be 12 feet in length, anl its cir- 
cumference 6.2832 feet, what is its solidity ? 

3.1416 X1»3.1416X 12 » 37.6902 cnbic feet, the tequired 
solidity. 

2. What is the solid content of a cylinder, the length ^ which is 
16 f^t, and the diameter of the base or end 2.25 feetT 

AiMkm 318* To FIND THE SURFACE OF A PYRAMID. 

ftiftE. fM^ e^oMtelyi the area <f Me base, and the areae ^ the 
triangles uMch cmMmU Hi Mee; the sum of the areti^ ^ the base 
and areas of the triangles vrill be the whole area or surface. 
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UENSUBATION OF SOLIDS. 




1. Suppose the slant height of the triangular pyF* 
amid C to be 18 feet, each side of the base 6 feet, 
and the perpendicular of the base ^.196 feet ; what 
is the whole area or surface of the pyramid? 

6X3-508=3 15.588 square feet, the area of tin 
base; 6X9 — 54X3^162 square feet, the area 
of the three sides of the pyramid ; and 15.588 -^ 
162 =: 177.588 square feet, ihe required surfece of 
the pyramid. 



9. What is the area or mnftoe of a square pyramid, the abut 
hdght of which is 24 feet, and the side of its base 8 feet f 

Art* 9 19* To FIND THE 80LIDIT7 OF A PYRAMID. 

Rule. Find the area of the base; muUipfy this area by one tkhrd qf 
Us aUitu^ or perpendicmar height ; the product will be its solidity. 

1. Suppose the altitude or perpendicular height of the triangular 
pyramid C to be 15 feet, and each side of the base 6 feet, and the 
perpendicular of the base 5.196 feet, what is its solidity ? 

6 X 2.598 » 15.588 square .feet, area of the base ; and 15.588 X 5 
■■77.U4 cubic feet, the requited solidity. 

2. What is the number of cubic feet in a square pyramid, the ahi- 
tade of which is 36 feet, and the side of its base 12 feet? 

Art* 990* To FIND THE SURFACE OF A CONE. 

Rule. Multiply the circumference of the base by half the sum of 
the slant height and the radius of the base; the product will be the whole 
surface. 




1. Suppose the slant height of the cone D to be 
18 feet, and the radius of the base 3 feet, what is its 
whole surface! 

18.8496 X 10.5 » 197.9208 square feet, the required 
surface. 

2. What is the surface of a cone, the slant height 
of which is 36 feet, and its diameter 12 feetl 



, Jkrtm 991* To FIND THS SOLIDITT OF A OOHE. 

Rule. Multiply the area of the base by one third of its altitude or 
perpendicular height; the product will be its solidity i 

1. Suppose the altitude or perpendicular height of the cone D to 
be 18 feet, and the diameter oi the base 6 feet ; ^hat is its solidity? 

6 X 6 = 36 X '7854 ;= 38.3744 square feet, the area of the base. 
28.2744 X 6 =^ 169.6464 cubic feet, the required solidity. 

2. What is the number of cubic feet in a cone, the altitude of 
iidiich is 36 feet, and the diameter of its base 13 feet! 

JLrt* 993« To FINX> THS A&KA OR SURFACE OF A FRUSTUM OF 

A PYRAMID OR CONE. 

Rule. Find the sum of the perimeters or circumferences of the two 
bases or ends ; multiply tne sum by half the slant height ; the product 
will be the upright or curve surface ; to which add the areas of the two 
bases ; tlie sum will be the whole surface. 

1. Suppose the slant height of the triangular firut- 
tum E to be 18 feet, each side of the ba»9 12 feet, 
the perpendicular of the base 10.39 feet, each side at 
the top 6 feet, and the perpendicular 5.2 feet ; what 
is its area or surface? 

364- 18 = 54 X 9 = 486 sq. ^®^^> ^^ upright aius 
&ce. 

12 X 5.195 = 63.34 sq. feet, the area of the baae. 
6 X 3.6 SB 15.6 sq. feet„ the area of the top. 
4864-63.344-15.6 =563.94 sq. feet, the required 
sur&ce. 

2. What is the area or surface of the frustum of a square pjn- 
mid, the slant height of which is 34 feet, the side at the base 18 feet, 
and the side at the top 9 feet! 

Z. Suppose the slant height of the frustum of ft 
cone F to be 30 feet, the diameter at the base 6 
feet, and the diameter at the top 4 feet ; what is its 
area or whole surface -t ^ 

6X3.1416=18.8496 feet, the circumference at 
the base ; 4 X 3.1416 = 12.5664 feet, the circumfer- 
ence at the top ; 18.8496 4- 12.5664 = 31.416 X 10 
= 314.16 sq. feet, the curve surface; 9.434*^X3 
=38.2744 sq. feet, the area of the base ; 6.2832 X 
2= 12.5664 sq. feet, the area of the top ; 314.16 4- 
28.27444-12.5664 = 355.0008 sq. feet, the required area or whole 
aniface. 

4. What is the sur&ce of the frustum of a cone, the slant height of 
which is 60 feet, its diameter at the base 24 feet^ and its diameter at 
the top 12 feet! 

5. What is the area or sur&ce of the frustum of a cone, Uie slant 
height of which is 75 inches, its diameter at the base 30 inchea, and 
its diameter at the top 15 inches! 





MS WiltBTIlUI'lbH W WLm. 

Art. 9>8. To hm tkt dotib doti'Wi'^ or;& nmrfiit 't» i 

a sqxure fyranid, maUMy du M 

__ e lea ; to this froduct add out t' ' 
Sf thi tguare af IIk difference of the lida; the sum will he the n 
drea betieeen the bases : but if the base be any other regular figvn, 
TMtltiply this siiin by the proper multiplier of its figure in the table, 
Art.hoO, and tht 'product will be the mean area between the bases; then 
tfiiiUip/y this mean area by the pcrpendiadar height of the frustum, iic 
froduct will be the solid content. 

1. SiippoM the peTpendiculU haight of the triiUigiilBr {niBttmiB 
to be 13 feel, the sideoftiie bitee at the bottom 4 feet, the side at the 
tap 3 feet ; what is its solid content! 

4XS = 8-fI.333i=ll.333X '433 = 4.041169 square feet, iIib 
mean area. And 4.IM118BX 13^348.404268 culuc feet, the Kilid 

2. What is the number of cubic feet in the fiaBtuin of a aquan 
mfcmid, the perpendicular height of whiiA is 36 feet, the ude at the 
MM IS feel, soiT the aide at the tep 6 fbet* 

Art.9!M. To 



RlTLt. Multiply the diameter af the base by the diamettr of tha tap; 
lo Ihi product add ons third of the sqaart of the difference of the Sitm- 
iHh; then multiply the sum by .7B5i; theprodua Uillbe themeaa arta 
bOieeeti the tmo ends. Multiply the tnean area by the perpendtailar 
JM^,- tia product will be the solid conieht. 

I. Suppose the frustum of a cooe Flo be 15 feet in heigbti 6 feet 
fii diameter at the base, and 3 feat in diametei at the tcp, what h it* 
Vtolidit;? 

6X3=ie + 3 = 31X.7854=lfl.'lB34 square feet, the meui 
Ir^a: and 16.4934X 15 = 347.401 cubic feet, the required solidity. 

S. What is the number of cubic feet in a mast, 60 feet in length, 3 
tbet in diameter at the base, and 1.5 feet in diaioeter at die topi 

Alt. SRMS. To FIND TBK iEEi OR COhTES 

BbLE. Multiply the draar^erence by the 



^^ 



1. SuppoM the diameter A B of theitltte 
ill the margin to be IS feet, What is its oon- 
vez area or snrfaoe ? 

13X3.1416 = 37 .69g3X 13 = 46S.3SU 
■qaare fbeti the surfaM required. 



S. Wlalistbo BUiiaceof B.B^liw»"^l\w•6te»^«^«n■»'l*^aTIaS»^ 



Rv2A. MuiUj^ thB twrflux hy one sixth of the dmneter; the fpo- 
aua vfill be the sokdity. 

Or^ muUipfy tkg odM of the diameter by .6296; the frodnawiMhe 
the solid content. 

1. Suppose the disonieter 4 C of the gloh^ in the iqarg^ to be 9 
feet, what is its solidity? 

9^X9Xd^7adX.fiSm>^3fil.7<Nl4eiiUe^fQe$,the fieqairad ao- 

2. What is the aolid eoDteia oi the giobe qbl which, we live, tap* 
p os ing the ( li»TnAV*n r to be 7912 laHesI 

Rule. To tunce the length of the base add the length of the edge; 
n^eMi}^ the s¥m by the bregdth of the base, and the product by one 
sixth of the jferpmdicular fimn the edge uppiK.^ base; this prwkui. 
will be the splidity. 

1. What is the number of cubic inches in a wedge, of whieh the 
{^lipeodionlar hei^t ia &7 tncbee* ^ •dge 3«5 inches, and the base; 
or head 3 inches m length and 8 inches in breadth I 

Ana. 1IV.65 cubic indiee* 

Art* 338. The riTB regular bodies. 

A Regular Body is a solid bounded by similar and regular plane 
figures. There are five such regular solid bodies, viz. the Tetrae- 
dron, the Hexaedron, Ihe Ootaedron, &e Bodecaedron, and the 
Icp^s^e^^ii. 

Tlie Tetra^ipn, qf ^#«teml pyiirad* i»a s^id bounded by £mk: 
equilateral triangles. 

The I{ezfiedi^» <^i csk^, k a^ seM bQunded b^ aix eq&al aqnaraa. 

The Octae4M>a ia a solid beiraded by ei^^ eqi&teral triangles. 

the Bodecaedron ia a sotid bounded by twelve regular and equal 
pentagons. 

The leosaedron ip a solid bounded by twenty equilateral trianglea. 

The following table shows the surface and solidity of each of thp. 
five regular solid bodies, the linear edge of each being unity oi; 1. , 



No. ofndea. | Name*. Burfacei. 1 Soliditiei. 


4 T?*iaedjc^. 1.7320508 [ 0.11785U 


e Hexaednm: [ 6.0000000 1.0000000 


'8 Octa^dron. 3.4641016 0.4714045 


12 Bodecaedron. 20.64577dd [ 7.6631180 


20 1 looaaedron. 8.6602540 2.1816060 

_ . ..1 . ... ._ 



252 MENSURATION OF SOUDS. 

Similar anrfaces and solids are those which have iheir eonespond- 
mg dimensioiia proportional. Since the areas of sinular sorfiices aie 
to each other as the squares of their corresponding dimensions, we 
have the following rale for finding the surfiMse of any regular solid, 
when the length of its linear edge is given. 

RuLK. Multiply the tabular, number m the cohanti of surfaces by 
the square of its linear &ige ; the pro€tuct wiU be the surface required. 

1. The linear edge of an ootaedron is 6 feet ; what is its snrftoe t 
The tabukr area is 3.4641016. 6 X 6«-36. And 3.4641016 X 
36 a* 134.7076576 square feet, the snrftoe required. 

Since the contents of similar solids are to each other ais the cubes 
of their corresponding dimensions, we have the following rule for 
finding the content of any regular solid, when the length of its linear 
edge is given. 

Rule. Multiply the tabular number in the column of solidities by 
ike atbe of its linear edge ; the product wU be the solidity required, 

S. What is the solidity of a regular ioosaedron, whxxse linear edge 
is6feet1 ' 

5 X 6 X 5» 135. And 3.181695 X 135 » 873.711875 cubic fee^ 
the requbred solidity. 

3. What is the solidi^ of a regular octaedron, whose linear edge 
is 6 feet! 



PRACTI€AI< aUKSTIOUrS* 

Art* 339* 1. Wliat is the solidity of an octangular ^sm> 
whose side measures 6 inches, and whose length is 6- feet I What 
is the area of its surface ? 

3. There is a cylindrical granite pillar, 33 feet in length, 6 feet 
in diameter at the base, and 4 feet in diameter at the top. What is 
the area of its surface in square feetl What is its solidity in cubic 
feet? 

3. What is the content of a cylindrical cistern in imperial gallons, 
whose depth is 6 feet, inside diameter at bottom 5 feet 9 inches, at top 
5 feet 3 inches? 

4. What is the content of a square pyramid, 750 feet in perpen- 
dicular height, and each side of its base measuring 630 feet? 

5. What number of bushels of grain will a cubical bin contain, 
whose length inside is 8 feet, breadth 5 feet, and depth 4 feet ? 

6. There is a globe composed of India rubber cloth, 3 feet in 
diameter ; what number of square yards of cloth were required to 
make the globe, making no allowance for waste ; and what is its 
content in imperial gallons ? 



MENSURATION OF BOARBB AN Br 

TIMBER. 



is the square foot. 

TO FIND THE NVMBKft OF SaHARS FVT IN A BOm9» 



ihefroihcthvlh\thegtu>i$entwiubethesqum^/eet, ff the board is 
tapering, add the toidth of the two ends^ and htdj the wm i$ the mea^ 
vndth. 

1. What is the number of square feet in a board, 16 feet in leigth, 
15 inches wide at one exA, and 13 inches at the other? 

15 + 13=28-^2=' 14 in., the nMBaa^ width; and 16X H»9e4 

-f- 12^ 18| square feet. 

TO FIND THE NUMBER OF FEET, BOARD HEASVREy IN ▲ PLANK OR J0I0T. 

Ruuu Mxdtifphf the kn^fih in feet kytheuid^ in inches, and the 
product by the depth in incies; divide this product ^ 12 ; the quotient 
mil he square feet, 

9. What noidber <tf square feet in a pbudE, 12 feet m length, IS 
UiebeB in width, and 2 inches in thickness? Ans. 30 square feet. 

3. What number of square feet in a joist, 16 feet in length, 3 
inches in width or thickness, and inches in depth ? 

Art* 331 • To FIND THE SOLIDITY OF SQUARE OR RtOTANGULAR; 

TIMBER WHICH DOES NOT TAPER. 

RiTLX. Find the area of one end by multiplying the width by the 
depth; then multiply this area by the length; the product will be tlte 
solidity. 

1. What is the eolidity of a stiek ef timber, 16 feet in Imgtli, 1ft 
inches in width, and 12 inches in depth ? Ans; 20 cubic feet. 

2. What is the number of cubic feet in a log of mahogany, 12 feet 
in length, 3Q inches in width, and 27 inches in depth? 

Art* 333« TO nm> tbe ccwtbnt of ant solid, of which the 

BASES ARE PARALLEL, AND THE GREATEST AND LEAST THICKNESSES 
OR DIAMETERS ARE AT ITB ENDS. 

• 

Rule. Find the area of each end, also the mean area between the 
two ends ; multiply the mean area by 4. \ to the product add the area of 
each end, and multiply the sum by one sixth (ffthe length; tJus product 
will be the solid content. 

Note 1. When the sides of the solid are straight between the 
ends, half the sum of two (corresponding sides or coameters will be 
the mean corresponding aide ox diameter. 

22 



894 MBMBURAfWN OF MASONRY. 

1 . What nmnber of onbio feet in a stick of timber 34 feet in length, 
the ends of which are 24 inches by 21, and 18 inches by 15 ? 

Ans. 63.5 cubic feet. 

8. What is the content of a pine log which is 18 feet in length, 
21 inches in diameter at the larger end, and 18 inches in diameter at 
ihe smaller? 

Art* 9SS« To FIND THE SIDE OF THE LARGEST SQUARE STICK OF 
TIMBER THAT CAM BE HBWM OR SAWN FROM A ROUND LOO. 

Rule. MulHpfy the diameter of the smdUer end of the log by .7071, 
the product will be the side of the inscribed square or the required side, 

1. What will be the side of the largest stick of square timber 
which can -be hewn from a round log, 18 inches in diameter at the 
smaller end 1 18 X .7071 = 12,7278 inches. 

2. What will be the side of the largest stick of square timber that 
can be sawn from a round log 12 inches in diameter at the smaller end! 

Ajrt« SS4:* To FIND THE NUMBER OF SQUARE FEET OF BOARDS 
WHICH CAN BE SAWN FROM A LOO OF ANY GIVEN DIMENSIONS. 

Rule. Find the side of the largest square stick of timber which can 
be saum from the given log. Art. 233. Divide the side by the thick- 
ness of the boards plus the thickness of the saw; the quotient will be the 
number of boards. Multiply the number of square feet in one board 
by the number of boards, the product will be the required number of 
square feet, 

1. What is the number of feet of boards, 1.25 inches in thickness, 
including the thickness of the saw, which can be sawn from a log 12 
feet in length, and 14.25 inches in diameter at the smaller endl 

14.25 X '7071 as 10.0764- inches, the side of the inscribed 
square ; 10.076 -r 1*25 » 8 4"* the number of boards 10 inches in 
width, and 12 X 10 » 120 4- 12 » 10, the number of square feet in 
one board, and 10 X 8=3 80, the number of feet required. 

2. What is the number of feet of boards, 1.25 inches in thickness, 
which can be sawn from a log 16.75 inches in diameter at the smaller 
end, and 16 feet in length ? 



MBSNSURATIOM OF MASONRY. 

Art* 339* Masonry includes all kinds of work of which stone 
and brick are the principal materials. 

The measuring unit for waUs of stone or brick, columns, blocks 
of stone or marble, is the cubic foot. 

The measuring unit for pavements, slabs, chimney pieces, &c., is 
the square foot. 



MBNSURAtlON OF MASONRT. 2S5 

AJPC* 9SS« To riND thi solid coktcnt op the walls or a • 

RECTAMOULAR BUILDING, OF ANY GIVEN DIMENSIONS. 

Rule. From the outside perimeter of the buiidingf subtract four 
times the thickness of the walls ; the remainder wiU be the length of the 
walls. Multiply the leneth by the height, qnd the product by the 
thickness ; the result will be the soUd content . 

1. What is the number of cubic feet in the walls of a house 40 
feet by 24, the walls being 16 indies in thickness, and 32 feet in 
height, no deduction being made for doors and windows? 

40-|-404-24+24»128— 5i=::122|, and I22X32XU» 
5233^ cubic feet. 

2. What is the number of cubic feet in the walls of a school-house 
75 feet by 54, and 40 feet in height, the walls bein^ 20 inches in 
thickness to the height of 28 feet, and the remainmg 12 feet 16 
inches, making no deduction for doors and windows? 

Alrt* SSy* To FIND THE NUMBER OF BRICKS WHICH WILL BE 
REQUIRED TO BIIILD A WALL OF ANY GIVEN DIMENSIONS. 

Rule. Find the content of the wall in culnc feet ^ find also the num- 
her of brides of the given dimensions that unll be required to build a 
cubic fbotf multiply the number of cubic feet in the wall by the number 
cf bricks in a cubic foot^ the product will be the required number of 
bricks, Sricks of the usual size are 8 inches in length, 4 inches tn 
width, and 2 inches in thickness, 

8X4X2ai64, the number of cubic inches in one brick, and 
1728 -r 64 S3 27, the number of bricks in a cubic foot. 

A deduction^f about one tenth of the required number of bricks is 
usually made for the thickness of the mortar between the courses. 

1. What number of bricks of the usual size will be required to 
build a garden wall 75 feet in length, 6 feet in height, and die width 
of 4 bricks in thickness ? 

75 X 6 X U =600 X 27 = 16200, the required number of bricks. 

2. What number of bricks will be required to build the walls of 
the school-house, of which the dimensions were given in question 2d, 
Art. 236? 

Art* 338* To FIND THE CONTENTS OF CIRCULAR WALLS, SUCH 
AS THE WALLS OF RESERVOIRS, CISTERNS, DRAINS, AND WELLS. 

The length of a circular wall is the circumference of a circle whose 
diameter is the thickness of the wall longer than the inside diameter. 

1. What number of bricks will be required to build a circular cisr 
torn, 8 feet in depth, 6 feet 4 inches in diametor inside, the circular 
walls being 8 inches in thickness, and the bottom 4 inches? 

6 ft.4 m.+8in. = 7 ft. X 3.1416 =21 .9912 ft., the circumfer- 
ence or length of the wall. 21.9012 X 8s 175.9296 X^» 
117.2864 cubic ft. in the curcular wall. 



-996 mmmA'omi or jttumnr. 

6ft. 4in.+Ift.4in.«»7ft.8iii.,thedttinieter ^^ HvMIbi 
And 7.666 X 3.X416 ^ 24.0835, and 12.04175 X 3.833 X i » 
15.3853 4-» the number of cubic feet in the bottom. And 117.28644- 
16.3863 » 132.6717 X 27 =*> 3582.1359+, the reqcared number of 
hnakm. 

AjTt* 330* To FIND «HC UVMBESL OF rXROMBS QW Btmm AT A 

WALL OP ANY CHVSN DIM CNSIONS. 

EvLB. Ftn^f ike nmnber of <uldc fiet m ihe gwen mall, und dMfe 
by 24.75, /A« fuotien/ will he the number o/petauB. 

1. What ^Doaiber of perehM of stone will be required for the walls 
of a cellar whose length is 33 feet, and breadth 18 f&eH, wtthm As 
wiUs, hflti^«fwaiis8feet, thictoaoM l.titaitt 

JkiPtf 9Mm T« FiND 9BJB SOLIDITY QT AHY ttilCeUUkS BOOT 
WH08S DIlfWfSIONS QAHVHyT BK A8DKRTAIHBD. 

Rule. Immerse the solid in some regular fotmied vendy pmHy 
aUed with water ^ and the contents of that part of the vessel fJleaby the 
rise of the water will be the solid content of the body immersed. 

A school-boy, wishing to find the solid content of an irvegular 
piece of granite, immer^ it in a vessel 15 inches square, partlj 
filled with water, and found that the water rose 4 inches.; vriix was 
the solid content of the piece of granite 1 

Ans^ 900 cubic inches* 

Ajrt* 341 • Tlie unit of measine for exosYslions, soch as 
canals, cellars, welk, <&c., is a cube whose side is 6 feet, eaHsd a 
sqnaxs of .earth, and ooBtains 216 oufaic fest. Eaosavations are also 
estimated by the cubic yard. . 

TO FIND Tm NUMBER OF SQUARES OF EARTH IN ANY Gimr BXCAVA- 

noN, 

Rule. Find the content in cubic feet ^ ofid divide it 5y 216 ; the quo- 
tknt will be the number of squares, 

1. What number of squares of earlh must be leaioved ia digging 

a rectangular cellar 36 feet in length, and 21 feet in width ; dspSi st 
the corners 8 feet, 7 feet, 6 feet, and 5 feet 1 

Note. The mean depth may be found by dividing the sum of the 
depths at the comers by 4 ; the cpotient wiU be the mean depth. 

8^7 + 64-5 = 26 -^4»6.5 ft., the mean depth. 36X21 X 
6.5 a 4914 -f- 216 =22.75 squares. 

2. What number pf euhic yaxds of earth must be xesoOYed in dig^ 
tfing a wdl 24 feet in depth, 6 feet in dismster st the top, aod 6 
feet at the bottom ? 

Jdrt* fMSp Artifieess compute th^ cotttents of tibepr wDrk bj 
dififerent units of measure. Paintings plastering , aod pa»mg^ «SB 
estimated by the square yard. Sla^g and tiUng are ufuslly esti- 



GlUGINa JUff 

mated by the etpipze of lOO-^qnaie ftet. €fla$fing b eeCinated hy 
the square foot. Plumbers^ woric is usually estimated by the pound 
m handled weight. 

Sheet-lead, used in roofing, Sic, weighs from 7 to 12 lb. per squaxo 
£M>t. Leaden pipes of % indi bore weigh 10 lb. ; of 1 inch bore, 12 
lb. ; of 1^ inch bore, 16 lb. ; of IJ inch bore, 18 lb. ; of 1| inch boxe, 
21 lb. ; and of 2 inches bore, 24 lb. per yard, in length. 

' 1. What is the number of square yards of paving in a side-walk 
66 feet in length, and 8 feet in width ? Ana. 58| square yards. 

2. How many squares of slating are there in the roof of a house 
44 feet in length, and eadi side of tiie roof 24 feet in breaddi ? 

Ana. 21^ sqnans. 



SAU6IN6. 
JLrt* 343* Gauging is the methop of findiho ths oafacitt 

OF CASES, AND OTHSK YESSBLS, IN GAIiLONS. 

Rule. Jhke the length of the cask in inches, also the dimneter al 
the hung and head ; snwtract the hedd diOmeUrfrom the bung diameter, 
and note the difference. 

If the stoDes of the ca$k are .much curved, muAjp/y the Sfferenei 
noted by .7; if they are but Utile curved, by A-, if they are of a medt- 
tun curve, by .65 ; add the product to the head diameter; the sum is the 
mean diameter, whidi dumges the form of the cask to a cylinder. 

Find the square of the mean diameter and multiply it by .7854 ; the 
product is the mean area ; then multiply this mean area by the length 
of the cask; the product is the capacity of the cask in cubic inches. 

Divide this product (y 231, the quoHent toill be the number of wine 
gallons ; or divide it by 282 the quotient wiU be the number of beet 
gallons, that the cask wiU contain* 

The length of the cask is usually taken with callipers, and from 1 
to 2 inches is d^ucted for the thickness of the heads, aeoording to 
the size of the cask. 

The head diameter should be taken within the ehimes and dose to 
the head, and from .2 to .5 of an inch, according to the size of the 
cask, must be added, on account of the diameter being greatei^ inside 

the head. 

"f 

1. What number of wine gallons will a cask contain, 36 inches in 
length, 20 inches in diameter at the bung, and 17 inch^ in diameter 
at Sm head ; the staves being much curved t 

Ans. 44.65 -f- wine gallons. 

2. What number of beer gallons will a cask contain, whose bung 
diameter is 32 inches, head duunetier 27 inches, and length 45 inches ; 
the staves being of a medium curve ? 

22* 
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STBENGTH qg WA'nraUALS. 



ffTRSirCTTCI or WATRRIAI*S, 

Art. 3414« Materials are exposed to firar Mtennt Vkiik 
ef etniM. 

1st. Thef mafjr be* tmm asimdevj as ki the ease ef ropes, lis» 
Warns, and streUMMve. The slapeo^th ef a body t& resist this hind el 
strain is called ils Tesislanee te teasiea, or absohite stren^h. 

9d. Hie^ maf ha oroidied or oaimfeased k tto direotiaft ef their 
lengA, aa at t|ie eaae e€ eolumnft and posted 

3d. Tfutfy may he bniiai aereaa* M ia te «aee of beams and 
joists. Hie strengtib of a h^ij la asoiai tbiA kiiati of ain^ is oaUe4 
Its latism^ st]?Qngih« 

4th. They may be twisted or wrenched, as in the case of axles 
and screws. 

Extensive and accurate experiments are necessary to detemune 
the soTeral measures of theaa ^tseqgtliii in Hfm different materials. 

TABLE I. 

Showing thfi w^^ i» jfomd^ that mft pull amnder a prism one 
inch square, of the foUowihg materials, according to the experiments 

pr JiKf'. .MIM7M9 1 



Cast steel. 


FawMb. 
. 113077 


1 
• 

Yellow BrasSy, . 


17959 


Swoosh ireft^ « 




Casttift, . 


473^ 


E)^&b iioia^ • 


• $&87t 


CaalJead, . 


1^4 


Qaitii«n» k 


» mm 


Qoed bemp rape, 


8400 


CasteeiipBift » 


. XW[% 


])f . 1 mk ]» diaoie^t 


509a 



Iron wirei 
#« «« 

Swedidk koB, 
« it 



M 



TABLE? n. 
Showing the cohesive strength of a bar of iron of different Unds^ 
atia inch ^wura, otttmsd from ciffer^ ea^erimfifUisifr express^ in 

Pounds. 

113077 
03964 
78850 
72064 
54WO 
53844 
00133 
66900 
65000 '1 Welsh cast iron, 

TAILS in. 
Showing the lateral strength ef the foBswing maierieihj the lor 
being one fooi hng, and one inch square, expressed in pounds, 

Wslght thai wiU Imak Weight wMck thay can imt mth 

Cast iron,. . 3270 . . . 1099 

Oak, ... 627 ... 909 

Memel fir, . 390 . 130 

American white pine, Mft 



Cjeipiatt neB^ 

English inm, 



(« 



i< 



EhgUdi iron, 

Welsh i^i^ 

Fieoeb iroa, 
Russiau iiea;» 
Caeliiwa, .* 



(( 



(< 



Pounds. 
01600 

«677t 
6496Q 
55770 
61001 
59472 
18295 
19488 
16255 



msmummi or mimmfM . (Hi 

a* M propoBtion to the sguagm tf tkmf iiam^terty or mmkKt 



1. If a good hemp rope, 1 inch in diameter^ will resiBt a strain 
j$^ ffiOO pounds, what will he the resjaUnce of a onblQ of te iame 
BMt^i^, 3 inches vf^ disvneter? 

3 X 3»r:9 X 6400=57600 lbs. Aw. 

9. If the QohesiYe ttreogth of \ bar of English iron 1 inch equare 
be 66900 piounde.^ what is tha eohedivQ strepgth of a bar 4 inches 
square ? Ans. 1070400 lbs. 

JUrt^ S&fl0» TheJflterd^rength(^bagrsgndbectmsofthfi$a3m 
material, and of the same lengthy if m proportipn io. their vSMk muUir 
plied by the square of their dSpthl 

Jn $qmr€. h^$ am heom^y the hUgral stven^hs ai»mpropgi^tkm to 
ti^cyke§^tket9Mt> 

1. Suppose a bar of cast iron 1 inch square, and 10 feet in lengthy 
tQ bear a weight of 320 pouuds, what number of pounds wiU a bar 
of the same length, and 3 inches square, support t 

3 X 3 X 3=27 X fe0==8640 lbs. Ans. 

2. If a joist 10 feet long, 3 inehes in thickness, and 4 inches in 
depth} sust^n a weight of 1280 i^unds, what number of pouiidsi will 
9k jpist of the same length sustain, which is 3 inches in thickuess, 
aa3 9 inches ia depthi Ans. 9720 lbs. 

Ajrt* $I4:7* The strength of hprs, joists, and beams^ of the 
same width and depth, is diminished m proportion to their length, 

1. There are two joists of the same depth and thickness ; oae is 
15 feet in length, the other 12 ; the shorter joist will sustain a weight 
ef 1500 pounoi ; what number cS pounds wiU the longer joist sustain t 

Abs. 1800 lbs. 

2. There are two beams of the same depth smd thickness ; one is 
24 feet in length, and the other 18 feet ; the longer beam will sustain 
a weight of 9000 pounds; what nujadhey ^ poinds will the shorter 
beam sustpiji? Aus* 12000 lbs. 

Ajrt* 94L8* The strength of a hollow cylinder is to thai of q 
solid cylinder of the same length, and the same quantity of matter, as 
the greater diameter of the hollow cylinder is io the diameter of the 
solid cylinder i and the strength of hollow q/Unders of the same lengthy 
weight, and materials, are as their greater diameters, 

1. What is the eompaxatiye strength of a solid cast iron cylinder 
12 feet in lengUi, and 3 inches in diameter, with a cast iron liollow 
cylinder of the same weight and length, whose greater diameter is 
6 inches? 

Ans. 11l0 solid cylinder is one l^M the strength of the hollow 
eylinder. 



96d . imnMoM op UAmsoALs. 

9. There are two hoUow eylindeiB of the same length, wfl%ht, 
Hid material ; the greater diameter of one of them is 3 mdies, and 
the greater diameter of the other ia 5 inches ; what is their company 
tiTe strength? 

Art* $M19« The strength of upright cohtmns, or po^, t$ 
resist being crushed, is in proportion to the squares of their ikmuien, 
or similar sides, 

1. There are two solid cast iron cylinders of the same length ; one 
is 3 inches in diameter, and the other 4 inches ; what is their com- 
parative strength of resistance against heing crushed ? 

3. There are two upright oak posts of the same length ; one vs 6 
inches square, and the other is 8 mches ; what is their comparatiTs 
strength of resistance against being crushed 1 

AFt« 3S0« The strength of homogeneous cylinders to resist 
being twisted round their axes is as the cubes of their dkameters ; and 
this holds true of hollow cylinders, if their quantities of matter be the 
same. 

1. There are two similar screws of the same length and material ; 
one is 5 inches in diameter, and the other 6 inches ; what is their 
comparative strength against being twisted ? 

Art* 3S1« TTie strength or stiffness of beams and joists to 
resist flexure, which are of the some length and thickness, is in propor- 
tion to the cubes of their depth. If the length and depth are the same, 
the strength or stiffness is in proportion to the width, 

1, There are two joists of equal length and thickness; one is 6 
inches in depth, and the other 9 inches ; what is their comparative 
strength or stifihess? 

2. There are two beams of the same length and depth ; one is 8 
inches wide, and the other 10 inches ; wiuit is their compaiative 
strength or stifihess? « 



PRACTIGAI* ^VBSTIONS. 

9 

1. If the cohesive strength of a rod of English iron 1 inch in diam- 
eter be 43880 pounds, what will be the cohesive strength of a rod 
of the same kind of iron 3 inches in diameter? 

2. If a joist 12 feet in length, 3 inches in thickness, and 9 inches 
in depth, sustain a weight of 9650 pounds, what number of pounds 
will a joist of the same length sustain, which is 4 inches in thick- 
ness, and 12 inches in depth ? ' 

3. If a beam of oak 8 inches square, and 10 feet in length, sustain 
a weight of 32100 pounds, what number of pounds will a beam of 
oak of the same length and 12 inches square sustain ? 

4. There are two beams of pine, of the same depth and thickness ; 
9ne is 15 feet in length, and the other 21 feet ; if the shorter beam will 
support a weight of 3584 pounds with safety, what number of pounds 
will the longer beam support 1 



MECHANICAIt POWERS. 

Art* SKB3* The Mecbanic^i* Powers axe simple raafthinfln 
which are used to apply or regulate moving power, or to produce 
motion so as to save time or force. 

The mechanical powers are six in numher, viz. : the Lever, the 
Wheel and Axle, the Pulley, the Inclined Plane, the Wedge, and the 
Screw, 

•The weight signifies the hody to be moved, or the resistanee to 
be overcome ; and the power is the force employed to overdome that 
resistance, or to move that body. Weight and power are usually 
expressed by the letters W and r. 



THB i:»BVBtt« 

Art* 9S3» A Letbr is an inilexiMe bar of wood or mstid, 
SttBMirtad by a fulcrum or prop, on which it rests or tufos. 

There are 4hroe kiads of leveBS, wlneh vary aocorduig to llie xelar 
Shtt fosiriuBS of the weight,! power, and fulorum. 

1. 

In the first kind, the fulcrum is between the 
feiwes and weight, as in ^figure 1. 



■^ 




._^ 1m the second, the weight m betwoea the 
I ' M power and fulcrum^as is uxown By figu):a^. 



g In the third, the power is between the weight 
' and fulcrum, as is represented by igme 3. 



1 



In the first and second kinds, there is a gain of power, hat a prepor: 
tionate loss of velocity ; and in the third kind^ there is a gain in 
velocity, but a loss of power. 

When the weight multiplied by its distance from tlie fulcrum 
.e(pals the power multiplied by its distance from the fu^cnim, the 
kiver wiU be at rest, or in equilibrium ; but if one of these pvoduots 
be greater than the other, the lever will turn on the fiilczum tpwaids 
that side whose product is the greater. 

I. Mence, if the toeight he mulHpRed by its distance from ^ ful- 
crum, and the product divided by the distance of the nower from the 
fulcrum, the quotient will be the power required to baumce the weight. 

9, Jffthe power be multiplied by its distance from the fulcrum, and 
the product divided by the distance of the w^gU from the fukrvm, the 
muftient will be the weight. 

3. y the wdght be muUipUed by its distance from thefukrvm, and 
the product divided by the power, the quotient wiU be the tUstance ofths 
power from the fularum. 



BBS THE WHKO. AND AXLE. 

i. If tie poaer be multiplied bg itt dittattee fiem the fii&mm, a»d 
flu product JMded iy the iwigAt, the gvolient will be the distaiue «f 
the weight from thejvierum. 

1. K ft levet 13 feet b length rest on a fulcrum 2 feet from Ibe 
weight, what power will be required to balance a weight of £400 
pounds! 

3400 X 2 >3 4800 -i- 10 E> 480 Iba., the power required. 

2. If a leTer 10 feet in length rest on a fulcrum 1 foot from a 
weigl>t of IBOO pounds, what power will be required to balance ill 

3. In ft level of the second kind, supposing the weight to be 9 feet 
from the fulcrum, and a power of 480 pounds to be applied at the 
other end of the lever, 10 feet front the fulcrum, what weight would 
be raised ! 480 X 10 =■ 4800 -^ 3 = 2400 Iba. , the weight 

4. If a power of SOO pounds act feet from ft wei^t, on a lerei 
of the eacond kind, and the weight 1 foot from the fulonim, wbu 
weight will be iftised ! 

6. If ft weight of 3400 pounds is balanced b; a power of 480 
pounds, and the weight 3 feet from the frilcrum, what is tike dis- 
tance of the power &m the fulcrum ! Ana. 10 feet. 

Q. In a lever of the third kind, suppose the weight to be 300 
pounds, and feet frnm the fulcram, and it lequiiee a power of 400 
pounds to balance the weight, what ia its distftiice ftota the fiiksnm! 




THB HTHBBI. AHD AXIjB. 

Art. 9S4. T&ft Whhl and Azu is a land of lever, to 
eODtiiTed ta to have a continued motion about its fulcrum, or centM 
of motion, where the power acta at the circum- 
I ference of the wheel, whose radius is one ann 
I of the tever, and the other aim is the radiiu of 
I the ftlle, on which the weight acts. 

The wheel -and aide consists of a wheel hav- 
ing a cvlindricsl axis passing through its cen- 
tre. The power is applied to the cireumferenee 
' of -the wheel, and the weight is attached to the 
circumference of the axle. 
Id the wheel and axle, an equilibrinm takes place when the power 
multiplied by the radius of the wheel, is equal to the weight multi- 
plied by the radius of the axle. Hence it follows, 

1. If the weieh be maUipUed by the diaraeler of the tale, and the 
product divided by the diameter of the wheel, the quotient imlfftsM* ■ 
power reared to balance the weight. 

2. If the power be multiplied by the diameter of the wheel, and 
the product divided by the diameter of the axle, the qaotietU will be tiie 
weight that will be balanced by the power. 

3. If the weight be mvitipUea by the diameter of the axle, aadlht 
product he divi^ by the power, the guotiertt will M the dianeler if 
/ieuAeel. 



TBB Ftnunr. 



4. ijf Mtf fWUMT he nrnUipUed by Ifte diameter ef the toto/, and the 
jffoduet dimaed by the toeighty the quotient will be the £ameter of the 
aade. 

1. In a store, the wheel used in raising merchandise is 6 feet in 
diameter, and its axle 1 foot ; what power will he required to raise a 
hag of cotton weighing 360 pounds? Ans. 60 pounds. 

2. If a power of 120 pounds he applied to the circumference of a 
wheel 5 feet in diameter, whose axis is 6 inches in diameter, what 
weight will be balanced ? Ans. 1200 pounds. 

^. If it be required to raise a weight of 360 jpounds attached to an 
axle 1 foot in diameter, by applying a power of 60 pounds to llie cir- 
cumference of the wheel, what must be its diameter ? 

Ans. 6 feet. 

4. If a power of 120 pounds he applied to the circumference of a 
wheel 5 feet in diameter, what must he the diameter of its axis to 
balance a weight of 1200 pounds \ Ans. .5 of a foot. 



THB PUIiIiBT. 

Ajrt* 3tS3« A Pulley is a grooved wheel revolving on an 
axle, around which a rope is passed, havinga weight attached at one 
end, and a power applied at the other. The pulley may be either 
fixed or movable. If the pulley be fixed, no mechanical advantage 
IS gained, since the power moves just as fast as the weight, and it 
only serves to change the direction of the power. But if the pulley 
be movable, the power acts with a mechanical advantage of two to 
one. 

" The accompanying engraving exhibits various forms of the pulley. 
A B is a beam from which they are suspended. 



3 
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**No. 1 is the fixed pulley in which there is no other advantage 
gained thap that the power P and weight W move in a contrary 
direction. No. 2 is a movable pulley, in which the power P, by 
movhig upwards, raises the pulley to the J)lock to which the weight 
W is attached ; but one end of the rope being attached to the beam 
A B, the power must move twice as fast as the weight, and there 
will be a proportional gaiti of power. No. 3 is a combination of 



Mi THB IHDUDHED BLAMB. 

liwiMiuilii>pdfleyii,m'tHarfr<iw gaiD«f f«iv«r-wflll>efBi»; aid 
Ho. 4 » a eomWawtioB of twt» #xed and two taao'^Ue pel]i89%« 
which the gain of power will be the same as in No 3." 

In a system of pulleys, wheie each pulley is embraced by a ooid 
attached at one end to a iSzed point, and at th • other to the centre of 
the movable pulley next above it, and the weight attached to the 
lowest pulley, the effect produced will be equal to twice the number 
of movable pulleys in the system multiplied by the power. When 
there is a number of movable pulleys in one block, and the same 
number in a fixed block, and all connected by a rope passing around 
each, the effect will be the same. Therefore, 

the product will be the weight, 

ftk If the weight be dtrndsd lytvme thenmmber of movable puUe^f 
thei^quotient wiube the power. 

1. If a power of 160 pounds be applied to a rope connecting a sys- 
tem of of 4 movable pulleys, what weight can be raised? 

Ans. 1280 pounds. 

2. A weight of 2560 pounds is to be raised by using two blocb 
of pulleys, one fixed, the o&er movable, in which a rope passes 
over 8 movable pulleys ; what power will be required 1 

Ans. 160 pounds. 



THE IXCIilKED PliAVE. 

Airt* SSS* An Inclined PljUic is a slope, or decHvity, used 
in raising and lowering weights. 

The inelined plane becomes a mechanical pc^rer in consequence 
of its supporting a part of the weight, and leaving only a part of it t« 
be supported by the power. 

When a power acts upon a body supported 
partly by an inclined plane, so as to keep that 
body at rest; then the weight, tlie power, 
^^^^^^ and the pressure on the plane, will be as the 

6H|HHKL^ length, the height, and the base of the plane, 

P j^ ^ipi^| lj fEB^at^ when the power acts in a direction parallel 
c with the plane. The weight will be as A B, 

the power will be as C B, and the pressure on the plane will be as 
A C. Therefore, 

1. If the weight be multiplied by the height of the plane f and the 
product divided by the length of the plane, the quotient will be the 
power, 

2. If the -.power be multiplied by the length of the plane, and the 
product diviied by the height of the plane, the quotient will be the 
weight, • 

3. If the weight be multiplied by the base of the plane, and the 
product divided hf the length of the plane, the quotient voill be the 
sure on t!ie plane. 




1. JM inobilpktta ta M fcet k kngtk, wd M llset in MtpW* 
jBmilM hmbt ; what pewei wi& be n((uind M ManM s WMgW of 

S. l^obcigkt of n inclined plUM ia le feet, in len^ urn feM; 
Kbat wtifht wiU a pewiu of 800 p«Diida MiMiB 1 

Ana. MOOponiida. 

3. Th« teng:di of u indined pfane fa 80 feet, iia baae ia 78.38 
feet. If a power balance a weight of 4000 pouods on thia (dam, 
wkKt wiB ba the pneanK on the ^bm! Am. SHB ponnda. 



THE 'WBDSB. 

Art. 9Sy, Tbb Wmoc ia a double indined [dans, h ia 
nsed kn q^lStting loga of wood and maaaea of atone. 

A BCinthediagramia tliefonnofaw«dg«,aad the 

diagram eihibita the aetioD of a wedge in a^Ktiny a log. 

The reaiotance to be oTeroome ia the cohesm atttaeUon 

) of the wood, or anf other bodj which the wedg« ia tued 

lepaiate, aad the advantage guned bj thia power ia 

heptaportionof hatfitalhiekaeaatoitaiaMgtt. Ike 

wedge seta priBci(«llj b; beiag airaak aa ike bead witk - 

a hanuner or mallet, aad not ^ men ptaaania. Tha 

propaitieB atated above ia that which azprcMaa its 

power wbsB acting bj pfeaawa ooljr. 

Gat^ imraments, such aa nxrm, knivea, and die like, act on 

the-pHneiple of the wedge. When long and proportionallj Ihin, tlie 

wedge ta a medi^Mal power of great fmee. 



TUB 9CRBW. 

AM* ftSft* Tn ScRlw IB a apiial indined plane, eot nond 

a ejfinder, Ae lieiglit of the ;dase being the dialance betweoi the 

MBBnaef twotbieada, aitd ita length the eircnmferenee ctf dw cjlin- 

dor. 

" The aerew ia tepnai^sd ia the adUnfag 

diagram aa acting upon a pnaa, wUm ia a 

■ made (rf it. Aa tha 



adranoea leagthwi 



wMntbe 




the circnniftmoe of the bead ii greater than 
the diatanoe between tlie thnada. The ma- 
dianieal kiraataga (^aAift^'Ctaia«Ba>^(n 



2|# REMARXS ON VEV tMBlW^imCMi ) VOWEHS. 

Mrtion; and we intyincraase the efficacy^ of : the I^Hret Miiex\y 
iliyniniriiing the distanoe between the threads, er by inereaaing'tlie 
apace over which the power moyes. If we attach a lever to the 
head of the aorew, and apply the hand at the end, then we make the 
power move over a space vastly greater than that through whidi the 
screw advances, and the force becomes very powerful, and will urge 
down the preaa upon the booksi or anything in the press, with graBit 
energy." 

As the force or pressure is greater than the power in the sane 
proportion that the circumference of the circle described by one 
revolution of the power is greater than the distance between two 
continuous threads of the screw, hen<^ it follows, 

• • 

1. i If the power he muUiplied by the drcuimfere^ce ef Hm qrdejjde- 
scribed by one revolution of the power ^ and the product divided by £hi 
distancebetween two threads of the screw, the quotient will be the force 
orvressure.. 

3. If the' force or pressure required be muUipUed by the distance 
between two threads of the screwt and the product divided by the cir- 
cumference of the circle described by one revotution of the power, the 
quotient unit be the power. 

1.' If iIm threadaof a screw be .6 of an inch apart, and a power of 
190 Bowda be exerted at the end of a lever 73 inches in lengdi, what 
wffl be the ibiee ca pressure produced? 

Ans. 108573.096 poimds. 
3. If the threads of a screw be .5 of an inch apart, what/powet 
.nust be exevted at the end of a lever 73 inches in lencth, to effect a 
pressure of 108573.696 pounds upon a quantity of books? 

Ana. 130 pounds. 



RBMABKS ON THE MECIIANICAI< POWBBS. 

** The mechanical powers may be variously modified mn^ iifp)i#d, 
but still they form the elements of all machinery. In our calculatiotta 
of their effects, we have made no allowance for friction, or the resist- 
ance arising from one body rubbinc^ against another. There are no 
surfaces which are perfectly smooth. When, therefore, the surfaces 
of twe bodies come in eontaet, the prominent parts of the one will 
often fall into the hollow parts of the other, and occasion more or 
less resbtanee to motion. In proportion as the sur^uses of bodies 
are well polished the friction is diminished, but it is always consider- 
able, and it is usuaUy computed to destroy one third of the pow§ir of 
the machine. All the advantage that we can obtain mm the 
mechanical powers,' or their combinations, is to raise weights, or 
overcome great rs^stances, and this must be done at the expense of 
tune ; or to generate rapid velocitiea, as in turning-lathes, or cotton 
apiDung mauunery, and this is done at the expense of power." 



tfiBOnno tauLvm. 



*; : SPECIFIC (GRAVITY,. .' 

JLrt* 399« ''The weight of a cubic foot of a- body, in pm-- 
{ioriioii'to that of a cubic foot of water, h called its specific graTitr. 

* ,*'A Cubic foot of water, at the temperature of 40^ of Famnhieit'a ^ 
t&ennolneter, weighs 1000 ounces avoirdupois ; and therefore the 
fbllqwifi^ table of specific gravities expresses in ounces -flie weight' 
(tf a; cubic foot of these bodies. 

' . TABLE OF SPECIFIC GRAVITIEa. 

• '• « . . . ." • • . . ' .'■ 

SOLIDS. 



Plaiina) firom 16000 to fi3000 



Pine Gold, faammered, 
Qtiihea of George.III. , 
Ttifl^sten, •• 
Meicui^ at 32^ Fahr., 



ftUhdium, . 
RoAluxbi .• 
ftie Silver, . 
SHiiUinff of George IIL, 
Kaikiuu, molten, .. 
Go^)er of Japan, .. .. 
-T— — wire^lrawn, 
— — - red, molten, 
CMnium, .. , i 
lfofyb4ena, . : » 
Brass, .wiie-4rawn» : .. 
-t-^r— CommiMi, .. 
An^nic, . • . ' • 

Nickel, molt/en, . • . i. 
-frr. — : forged, .. , 

Unpium, . ... . 
MdBoric Irop, hammered, 
s^teelj . • . , • . 

Cobalt, molten, , . . • 
Bar Iron, .. .. 
^?a^ Iron, Qarrooy 
Wootz, hammered, • 
?eiripr, .. 
Tin, hardened, 
pure Cornish, 
, molten, 
qlfpun, . 




Anti^ftony, . 
Tellqpum, . 
Chr6|pium, . 
il^. of the Globe, aboiit 
Loadstone, • . '. 



19335 

17629 

17600 

l%i96 

11352 

11600 

11000 

10744 

10534 

9623 

9000 

8878 

8788 

B&H 

86U 

8544 

78241 

8306 

8^79 

8666 

8100 

.7965 

7833 

7812 

7788 

7248 

7787 

7471 

7299 

7291 

7191 

7119 

6900 

670^ 

6115 

5900 

5210 

4930 



Spac, heavy, .. 
Jsig^n of Ceyloo, 
Ruby, orientsu. 
Garnet, precious, 
commpn. 



1^-4- 



• 4430 

. 4416 

V 4283 

. 4230 

. 347B 

TopsB, . . from. 3536.te 4061 

Sci{>|rfiire, oriental, .. . 3094 

Diamond, . from 3523 to 3550* 

. 8549; 

. 3S29 

. 3t5ft^ 

. 300i 

. 2996 

. 8050 

. 886a 

. 2837 



Beryl, oriental, • .« 
EngH8h.FUnt. Glass, 
Toisrmaline, 
Hornblende, 
Asbestus, 
Lunestone, 
B^t, .. 
Marl^le, Parian, 
' ?■ ■ " ; 



■^T" 



^greeft Ca^panian, 2749 
Egyptian, 2669 



Chalk, British, 
Emerald of Peru, , 
Jasper, . 
Gcla^, white, • 
•— r- bo^c . 
" "f green, . 
Pearl, orientel, 
Coral, . 
Slate, . 
GnMute, Cornish, 
Aberdeien, 



Rock Crystal, 
Quartz, 

Pebblp, English, 
Felspar, 
Stone, common. 
Porcelain, China, 

IdtnogoS, 



Obsidian, 
Gypsum, 
Clay, •, 



2784 

277|» 

2710 

2898 

2733^ 

2648* 

2684 

2680 

2670 

2662 

2625 

2653 

2640 

2619 

2564 

2500 

2385\ 

2341 

2348 

2280: 



anovw fiMwmr, 



Biidc, . 






Aluniy . 
Pli08|iiiorfit, • 
Bone, dry, • 
Suid, . 
Gum Aiabie, • 

EfMmy, AmerietB, 
LigniuDTite, • 
Cod, . 
PItdii • 

AnbcT, 
Mshogioyy 
Bmiil woody nd. 
Boxwood, 
Soatiiiif 
Oak, heart of. 



• 9114 
. 9039 

• 8000 
, 1017 
. 1900 

• 1874 

• 1745 
. 1714 
. 1714 

• 1000 
. IftOO 
. 1453 

• 13S7 

• ISSl 
. 1S97 
. JSftO 

• 1150 
. 1100 
. 1078 
. 1083 

• 1031 
. 1030 

979 



Biittir, t 


• • « 


. 9tt 


loe, 


9 m t 


> 990 


€km(owder, «hak«^ 
Pumioe Stone, • 


, 998 

> 915 


Lo|pvood, 




/ 919 


Liying Men, 




. 891 


PoCaaaiuni, 




865 


Beech, • 




859 


Aah, 




. 846 


Apple-tioe, 




. 799 


Maple, • 




. 755 


Citron, • 




. 798 


Qrange*tno, 




. 700 


Wahiut, 




. 681 


Pear*tree, 




. 001 


Haael, . 




» 009 


lindan-lroe, 




. 004 


Elm, • 




. 900 


Cjpieaa, • • • < 
Cedar, Amerieaa, • 


. 599 
. 501 


Fir, nale. 


• • • 


. 550 


--^ lenialo. 


• • < 


. 499 


Poplar, • 


-• • 4 


.. 999 


Cork, . 


• • 4 


. M9 



ugvina* 



Sttlphurie aeid, 

Baraeicacid, 

N itrie aeid, or Aqnn 

Nltrooaadd, • 

Honey, • 

Water of the Dead 

Aqnaregia, , 

Mnristie acid^ 

Strong ale, from 

Hnman blood, 

Milk, . 

Sea water, 

Tar, 

Bisolled water^ 

White Champagne, 



Atmospherie air, 
Hydriodic aeid, 
FTaoailieie acid. 
Chlorine, 
Sulphuroua add, 
Qyano|[en, . 
Cubame wad^ 



. 1848 

. 1890 

fortii, 1500 

. 1459 

. 1450 

. 1940 

. 1934 

. 1170 

1090 to 1090 

. 1045 

• 1030 

. 1096 

. 1015 

. 1000 
997 



Wine of Bordenoz, 
Wine of Burgundy, 

red port, 

Castor-oil, 
linaeed-oil, 
Proof-apirit, 
Whale-oil, 
Moadle w9ie, 
(KiTe-oil, 
Mariatic ether. 
Oil of turpentine. 
Brandy, 

Aloohol, ftbaolttta, 
Suli^iurie ether, 
Air at earth's surftce, 



OASEt. 

1.000 
4.300 
3.6U 
9.500 
9.929 
1.805 
1.527 



Muriatic 

Oxygen, 

Nitrous, 

Olefiant, 

Nitrogen, 

Ammonia, 



991 



910 
915 

874 
870 
837 
799 
799 



i: 



ijno 
i.iu 

1.049 
0.979 
0.079 
0.500 
0.009 



aracvso ghulttet. 2811 

PsoB. L T« find the nAgnitaie of a boiy ^ma its woghi. 

RuLB. Divide the tveigit of the body hy Ub spedjk gramty^ both 
Being in ounces; the quotient is the content in cubic feet. 

1. How many cubic inches are in 1 lb. of gunpowder? 

Ana. 1738 X 10-^ 93d »=: 30 inches, nearly. 
9. What is the content of a block of Parian marble weighing 5 
owt. I Ans. 3.158 cubic feet. 

3. What is the content of a ton weight of mahogany t 

Ans. 33.716 cubic feet. 

4. What 18 the content of a bkick of Cornish granite whidi weigfas 
4 tons! Ans. 53.85 cubic feet. 

' 5. What is^^ content of a cast iron, ball which weighs 100 lbs. 1 

Ans. 381.457 cubic inches. 

' pROB. Q. To find the weight (^a body fipom its magnitude. 

RuLK. Mtdtipfy the content in feet by the specifie gravity ; the pro* 
duet is theweigkt in ounces, 

1. Wlmt is the weight of a stone of green Campanian marble, 63 
&et long, and its breadth and thickness each 13 feet? 

Ans. 63 X 13 X 12 X 3743 « 34875434 oz. » 694^ tons. 
9. What is the weight of a log of beech 10 feet long, 3 broad, and 
aj feet thick t « Ans. 3993) lb. 

; 3. What is the weight of a cast iron ball 3 inches in diameter? 

Ans, 17.5607 ounces. 

4. What is the weight of a log of mahogany 40 feet long^ 3 broad, 
and S9 thick? Ans. 8.898 tons. 

5. What is^e weight of a leaden ball 6 inches in diameter? 

Ans. 46.4365 lbs. 

PaoB. m. To find the iqpedfic gra^i^ of a body. 

Case I. When the body is heavier than water. 

Rule. Weigh the body both in air and in watery and, annexing 
three ciphers to the tveight in air, divide by the difference of the weights, 
to get the spedfc gravity, 

1. Suppose a piece of Aberdeenshire granite to w^h lOilbs. in 
air, and 6i lbs. in water. What is its specific gravity? 

Ans. 10500 -r- 4 =s 3635 ounces t^B specific gxariw. 

3. A piece of copper weighs 36 oz. in air, and 33 in water. What 
hi its specific gravity? Ans. 0000. 

.3. Suppose a piece of gold weighs 40 lbs. in air, and 37.93 lbs. in 
water. What is its specific gravity ? Ans. 19333.67. 

4. Suppose apiece of platina weighs 10 lbs. in air, and 0.5 lbs. in 
water. What is its specific gravity? \, Ans. 30000, 

CascII. When tne body is lighter than water. 

Rule. Hamnf weighed the Ught body in air, and a body heamer 
than water both tn air and in water, fasten them together %oith a ifSm- 
der tie, then weigh the compound in water ^ and subttaet it frmn dft 

23* . 



flVO^ ' flRcmo ORAvmr. 




grAUy of the Ugkt body. 



1. A piece of copper weighs 18 lbs. ki air, and 16 lbs. in water ; 
a piece) of elm which weight 15 lbs. in air ia fixed to the copper, 
and the compound weighs Xi lbs. in water. What is the specifio 
gravity of the elm? 
Ans. 15000 4- ( 16 — 6 + ^^) "" 0^> ^^ specific gravity ofthe elm, 
d. A pieoe of copper which weighs 27 ounces in air, and 24 in 
water, is attached to a piece of cork which weighs 6 ounces in air, 
and the compound weighs 6 ounces in water. What is th» specafio 
gravity of the cork f Ans. 240. 

3. A niece of lead weighs 60 lbs. in air, and 55 lbs. in water ; 
a piece or poplar which weighs 30 lbs. in air is fixed to the lead, and 
the Qompound weighs 7 lbs. in water. What is the qiecafic gravity 
tf the poplar? Ans. 38^^. 

4. A piece of steel weighs 140 lbs. in air, and 122 lbs. in water; 
a piece of fir which weighs 30 lbs. in air is fixed to ^e steel, and 

.the compound weighs 97 j lbs. in water. What is the specific grav- 
ity of the fir!. Ans. 550^. 

Pros. IV.' Oiven the specific gravity and the weight of a mass 
composed of two ingredients, and also the specific gravity of each 
ingredient, to find the quantity of each of them. 

' Rule. As the specific gravity of the mass, multiplied by the differ* 
enee between those of the ingriUents, is to the specific gravity of the 
heaviest ingredient, multiplied by the difference between those of the 
mass and the other ingreaient, so is the whole toeight to the wdght of 
the highest ingredient; and that of the other may be found in tS» sarke 
way, 

1. A composition, of 112 lbs. is made of copper of Japan and tin. 
Required the quantity of each ingredient, the specific gravity of the 
mass being 8784. 

Ans. (9000 — 7291) X 8784 : (8784 — 7291) X 0000 : : 113 : 
100.25 lbs. of copper. 

2. A mixture of gold and silver weighed 170 lbs., and its specifio 
gravity was 15630. Required the quantity of each metal in it. 

Ans. 119.673 lbs. gold, 50.327 lbs. silver. 

3. A composition of 100 lbs. is made of platina and steel, and its 
speeifie gravity is 15000. Required the quantity of each ingpredienl. 

Ans. 78.54 Ito. platina, 21.46 lbs. steel. 

4. A composition of silver and sieel weighs 1000 lbs., and its spe- 
eifio gravity is 8000. Required the quantity of each ingredient. 

Ans. 77.040 U»^ silver, 022.054 lbs. steel." 
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MISCELLANEOUS AND PRACTI- 
CAL QUESTIONS. 

Art* 960* It has ofieii, been remarked that thou pupils 
who are freqimfUly required to lorite questions from dictation^ 
similar to the first four below, and to perform the operations 
required in solving them as rapidly as possible^ soon acquire 
great facility of operation, which is very desiraMe, 

1. 20 4- 25 + 30 + 35 + 40 -f 45 -j- 50 + 55 4- 60 — 
65 + 70 + 75 = what number ? 

2. $20.75 + $30.25 + $35.50 ~ $40. 45= what sum ? 

3. 475 X 25 + 625 x 45 + 7 50 X75 -^32 5^ what qt. ? 

4. $3.25 X 45 + $2.75 X 50— $12 X 16= what rem? ' 

5. In a school thete are four classes. In the first class, there 
are 120 pupils ; in the second, 110; in the third, 100; and in 
tbp fourth, 90. Each class is composed of boys and girls. 
There are 80 boys in the first class, 60 in the second, 50 in 
the third, and 40 in the fourth. What number of girls are 
there in the school ? '^^ 

6. A fanner raised 120 bushels of wheat, 100 bushels of 
rye, 200 bushels of Indian corn, and 150 bushels of oats. He 
has sold 60 bushels of the wheat, 40 bushels of the rye, 120 
bushels of the corn, and 75 bushels of the oats. Required the 
number of bushels of grain that the farmer raised ; the num- 
ber of bushels he has remaining unsold ; also, the number pf 
bushels of each kind that he has remaining unsold. 

7. A mechanic purchased two lots of laud. One of them 
contained 1575 square feet, for which he paid $1.25 a foot; 
the other contained 1625 square feet, for which he paid $1.45 
a foot; he has since sold both lots, at $1.50 a foot. Required 
the number of dollars that he gained. 

8. A gentleman has a fine orchard, in which there are 225 
apple-trees. Suppose each tree to produce 5 barrels of apples 
each year, and that these apples will sell for $2.25 a barrel, 
what will be the annual income from this orchard ? 

9. A purchased of 6 25 pounds of sugar, at 9 cents a pound ; 
12 pounds of tea, at 45 cents a pound ; 14 pounds of cofiee, at 

«12 cents a pound, and 35 pounds of butter, at 22 cents a 
pound. B agreed to take his pay in oats, at 37| cent9 a 
bushel ; what number of bushels did B receive in payment ? 

1Q« A man purchased a number of apple-trees at 25 cents 
eoehj, tor which he paid $144. H^ai\At'N^\d&^V^«vsk^>^\ix 
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S4eqnftlrow8. What number of trees did he purchase? What 
was the nufnber of trees in each row ? 

11. A gentleman purchased a farm in the vicinity of Bos- 
ton, containing 360 acres, at 8125 an acre. He aivided it 
into 8 equal sections, by streets, which included one ninth of 
the whole quantity of land purchased. He afterwards divided 
each section into 80 house«iots of equal size, and sold them at 
9100 each. The expense of grading the streets, surveying 
the land, and dividing it into house-lots, was S4000. \V hat 
quantity of land did each house-lot contain ? What did he 
gain by the tijansaction ? ^ 

Ajrt* 98 1 • Since diminishing the dividend and divisor pro- 
portionally (Art. 134) does not affect the quotient, hence, whenr 
ever it is required ^o divide the product of several numbers or 
factors by the product of several other rmmbers or factors, the 
operation may be abridged by cancelling and leaving out of the 
operation aU the factors of the dividend and divisor tckuJi are 
common to both. 

If a remaining factor, or the product oftvoo or more of the 
remaining factors of the dividend, is equal to a remaining faj> 
tor, or to the product of two or more of the remaining factors oj 
the divisor, all such factors may be cancelled, 

^ arvy two factors yet remaining, one of which is a factor of 
the dividend and the other a factor of the divisor, have a com- 
man measure, each factor may be divided by such common 
measure, and the quotient written in its place. Then, if the 
product of all the remaining factors of the dividend be aivided 
by the product of all the remaining factors of the divisor, the 
true quotient will be obtained, 

12. What will be the quotient of 36 X 30 X 25 X H X 9 
X8X'7X4X3 divided by 63 X 24 X 18 X 15 X 12 X H 

X4X2? 

As every fraction indicates division, the numerator being 
the dividend and the denominator the divisor, we write aS 
the factors of the dividend above a horizontal line, and all the 
factors of the divisor below it, in a fractional form. 

We first cancel the common factors, 4 and 1 1, of the dividend 
and divisor, by crossing them. 
5X5 

03 xUxi^xi^xUxnx^xli 6 **' ^ 

3X 2 
The product of the factors 8X3 of the dividend being equal 
to the haUat S4 of the dW^ox, w« e».xtf:,^\ ^^ WiVcrc%% vcv^^ 
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?^ the dhridend, and the factor 34 of the diTisor. Theproduct 
of the factors 9 X "7 of the dividend cancels the factor §3 of 
the divisor. Also the product of the factors 18 X ^ of the 
divisor cancels the factor 96 of the dividend. The ftictor 90 
of the dividend and 13 of the divisor have the common meas* 
ore 6 ; therefore w^ divide each of them hy 6, and write pne 
quotient over 90 and the other under 13, crossing 90 and 13. 
Again, die factor 35 of the dividend and 15 of the divisor have 
the common measure 6 ; we divide each of them by 5, and 
write the quotients as before. Dividing the product of the 
remaining fiaictors of the dividend by the product of the remain^ 
ing Actors of the divisor, we obtain the required quotient, 4|« 

The method of cancelling equol or common faUore^ tn tkn 
multiplkatian tmd dtvidon of fractions, will be juifegueai^^y 
expl€uned. 

13. Divide tlie product of 34 X SO X 16 X IS X 10 X < 
by 13X2X5X4X8X3X6X3. 

14. What wfll be the quotient of 73X^X48x35X24 
^9X8X9X'7X8X6X'7X6X4? 

16. What number of blocks of granite, 34 inches Ixm^t 13 
inches wide, and 8 inches thick, will be required to build a 
wall 120 feet long, 8 feet high and 3 feet thick t 

WXrtXj 1 of block. iequi»4 

16. What number of cubic yards of earth must be remewed, 
in dkging ^ cellar 36 feet long, 34 feet widei and 9 feet 
deep? ^ 

17. What number of cords of wood are there in a pile 48 
feet long, 4 feet wide, and 8 feet high ? 

18. What will be the expense of diggmg a cellar 96 feet 
long, 18 feet wide, and 6 feet deep, at §1.60 a aquare pf 216 
cubic feet? 

19. There is a certain number which, being divided bv 7, 
the quotient multiplied by 3, the product divided by 6, and 20 
subtracted from the quotient, and 90 added to the remainder* 
half the sum shall be 95 ? 

95X2— 90-1-30 X 6 -s- 9 x'ToK TOO, the number re*- 
quired. 

30. A boy purchased a number of peaches, and gave ^^^ 
10 of them to his companions ; he afterwards pui^hased dO 
more, and divided one half the number he then had amonff 6 
of his cktfs-mates, each of whom received 6 peaches. KiP 
quired the nmnbet of peaches in tVi«\)oY^ ^nX Y^n^^^a.^^^ 
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. 21. A tmder commeoced business with a certain number ot 
dollar ; th^ first year he doubled his mpiney, the second year 
lie lost 300 dollar^, the third year be gained 1500 doHars, and 
was then worth 3600 dollars. Required the number of 
dollars with which he commenced trade. ; 

22. William asked his sister Mary how many problems she 
bad solved during the preceding day. Mary veplied, " If you 
multiply the number by 6, and divide the product by 7, and 
then multiply the quotient by 6, and divide the product by 36, 
the quotient will be i." Kequired the number of problems 
eolved by Mary. 

23. A person went to 4 taverns in succession ; upon eoter-> 
ing each of which, he borrowed as much money as he carried 
to it; afid upon leaving them, he paid the landlords one dollar 
aach, which- done, he finds himself without money. What 
sum of money did he carry to the first tavern? 

•. ^4^, A shepherd, in time of war, fell in with a party of 
8ordieris,'who plundered hini of half his fiock and.half a sheep 
•ver; afterwards,, a second party met him, who took half what 
ne hki. left and half a aheep ovex; soon after this, a third party 
iDfit him, and used him in the same manner ; and thenhe had 
only 6 sheep left. It is required to find . what number of. 
sheep he haia at first 

25. A merchant purchased 25 bales of .sheetings, each bale 
^teoiit»i»ing 24 pieeee, and "each piece 32 yards, at 11^ cents 
a .yiard. What numbet of yards did he purchase ? What was 
the amount paid ? " , 

; 26. What number of yards of carpeting, 3 quarters wide, 
will be required to cover a floor 21 feet long, knd iSfeetwid^t 
]Vyhat will it cost, at $1.12* per yard ? 
' • 27. A farmer purchased a piece of land, 40 rod? in length, 
and 36 rods in breadth, for which he paid at the rate of 30 
j[lollars an acre. - He has since enclosed it with a stone wall, 
which cost 97J ceiits a rod. What was the whole amount 
paid for the land aad wall ? 

28. A mechanic purchased a house-lot 24 feet in breadth, 
containing 1728 square feet, at $1.87j- a foot. He afterwards 
enclosed it with a picket fence, which cost 37j- cents a foot. 
What was the length of the lot ? What was the whole amount 
paid for the land, including the f6n6e ? 

29. A carpenter was directed to make 12 boxes of the same 
size, each of which was to contain 5 bushels of grain. The 
length of^ach box inside was to be 25 inches, its width 20 
inches, and of suflScient depth to contain 5 bushels. The boxe^ 
were to be madte of boards one '\tvc\^\tv \\v\ckt«sa. TVskft dei^h 
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HC each box is required ; also the nmnbet of feet of boaxda 
necessary to make the 12 boxes, allowing one tenth of the 
whole quantity to be wasted in tnaking. 

30. A cabinet maker purchased a log of mahogany which 
contained 30 cubic feet. Its width was 24 inches, and its 
depth or thickness 21 inches. What was its length ? 

31. Suppose the distance fVom Boston to Albany by rail- 
road to be 200 miles, and suppose the larger wheels of a loco- 
motive engine to be 15 feet 9 inches in circumference, and the 
smaller wheels to be 12 feet 6 inches; how many more times 
will the smaller wheels turn round, in going from Boston to 
Albany, than the larger wheek ? 

32. Suppose that A leaves Boston for Albany at 7 o'elodc 
in the morning, and travels by railroad at the rate of 18 milea 
an hour ; and that B, on the same day, leaves Albany for Bos- 
ton at 1^ o'clock in the morning, and travels by railroad at the 
rate of 20 miles an hour; at what time will they meet^ and at 
what distance from each place, supposing the distance between 
the two cities to be 200 miles ? 

33. Suppose that a steamboat leaves New Yoik for Albany 
at the same time that another steamboat leaves Albany for 
New York, and that each boat is propelled by steam-engines 
at the rate of 15 miles an hour. Suppose the current of the 
river to be 3 miles ah hour, and the distance between the two 
cities to be 240 milea^ in what number of hours will the two 
boats meet, and at what distance from each city ? 

34. The length of a degree of longitude, in the latitude ef 
Boston, is about 52 statute miles. What number of miles are ' 
the inhabitants of Boston carried every hour by the revolution 
of the earth on its axis ? 

36, From 1 mile subtract 7 furlongs, 39 rods, 6 yards, ] 
foot, 5 inches, and prove by addition. 

». Air. rod*, yds. ft. in. In this proUem, instead 
From 10 of adding 12 inches to 
Subtract 7 39 5 1 5 the tipper number, we 

Q 1 ^^^ ^'^^y ^ inches, 
which ssssj. foot; from 

7 39 5 1 6 which we subtract 5 
inches, and 1 inch remains ; we then add j- foot to the 1 foot, 
the sum is 1 j- feet ; then, instead of adding 3 feet to the 
upper nnmber, we add 1 J feet, which are equal to i yard, and 
subtract 1} from 1 J, and remains ; we then add } yard to the 
5 yards, and proceed as usual. In the proof, it is plain that 
the 1 foot and 6 inches are equal to ^ yard, which added to 
the 5 yards = 5^ yards, or 1 itod, wViVcVi ^LdAftdi \ft^^ \q^««.^ 
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xodB) or 1 fiirbilf, wkidi added to 7 fniloogsaasS fuilongs, ol^ 

1 mile* 
36. From 55 miles subtnct 13 miles, 7 furiongs^ 39 rods«v 

6 yatds) and 9 feet. 

m. tar. N4t. yd*- .*• In thts problem, WO siilMmet 
From 65 00 the 2 feet as usaal, and then 
Sablfact 13 7 39 5 2 add 1 yard to the 5 yaids, 

40 7 39 5 1 ■?! *^* ''*™ " 5 ^]^^' 

which cannot be taken 

fiom^ yaids ; we therefore add 11 yards to the ii|^r number, 

whiflh ate eqtiAt to 2 rods, and sabtiact the 6 yards, and 5 

yards remain ; we then add 2 rods to the 38 rods ; the sum is 

41 rbds, which cannot be taken from 40 rods ; we therefore 

add 80 ttdm to the upper number, which are equal to 2 Airionts, 

awl ftutoaot the 41 rods, and 39 rods remain *, we th^n adu 2 

fttfkmgH to the 7 furlongs ; the sum is 9 furlongs, which cannot 

be taken from S furlongs ; we therefore add 16 furtonga to the 

upper mlmberi and subtmet the 9 furlongs, and 7 furiongs M* 

main ; we then add 2 miles to the 13 miles ; the sum ie 15 miles, 

wiaiek We iuhtmct from ikie 55 miles, and 40 miles reiMtin. 

PreUdkift 35 and 36 are designed to show that whenever 
the lower number of any denomination exceeds the upper, we 
da not alwajTs inclease the upjper number bv so many of the 
same Jenomiiiaiion as are equal to a unit of the next nigfaer ; 
but that il may be increased by a number greater or V^ as 
circumstances may require. 

37«; Divide 97 milce, 7 furlongs, 39 rods, 4 yards, 8 feet» by 
6t and )ft9ft by multij^ication, 

m. rut. rod*, ydi. ft. It will bo obsorved that the 
6) 97 7 39 4 2 product, or proof line^ does not 

16 2 26 3 jjtrco'^^F"**^ *" nombepB with the 

^ dividend; yet it does in value, 
-. ■■■■ :■ " ■■ ■ ■ ' ^ ■ ■ ' ■ for 4lX yaras plus A foot ass 4 
97 7 39 4^ OJ yards 2 feet. Whenever the 
ratio' of vahM betwien the denominations is not a whdle num- 
ber, this difficulty is liable to occur. 

38. Divide 45 degrees, 10 miles, 7 furlongs, 37 rods, 5 yards, 
1 foot, 3 inches, by 4^ and prove by multiplication. 

39» What is the greatest common measure of 2261 and 
2737? 

The gtediest common mtasure of two or more numben is the 
ptodntt cfai the prime factors tokich they have in common^ 
(Art 73.) 

Af thtfialt^n oftompo^ numbers olua«^ <xf3iee m ptArs^^ 
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H composite matter has not a prime factor less than its sguare 
rootf it cariTiot have one greater, 

40. What is the greatest commoa measure of 3773 and 
3871? 

41. A gentleman has a flower-glirden which is 430 feet in 
length and 320 feet in width, and he wishes to enclose it with 
a board fence, all the boards of which shall be of equal length. 
What is the greatest length that he can use ? 

42. A speculator purchased a quarter section of new land, 
320 rods in length, and 180 rods \in breadth ; he wishes to 
divide it into the smallest number of square fields. What will 
be their size and number ? 

43. What is the least comm<jn multiple of 2261 and 2737 ? 

The least common mx^tiple of two or more numbers is the 
product of all their prime factors vfhich are not common to two 
or more of thtm; or ^ it is the qtuOieTU obtainai by dmding 
their proebect by their greatest common measure. Art. 75. 

44. What IS the least common multiple of 765, and 1377 ? 

45. What is the least common multiple of 3757, 3887, and 
4823? 

46. There is an island 60 miles in circumference, and 3 
men start together and travel the same way around the island ; 
A travels 10 miles an hour, B 8, and G 6. In what number of 
hours will they be together again ? and what number of miles 
will each have travelled ? 

The usjud Tnode of solving problems similar to the above is to 
Jind the time in which the first tvUl overtake the second^ the 
second the third, and so on ; the least comman multiple of the 
several periods of time vnll be the first time of their meeting. 

Another method vxmld be to find the greatest common meaS' 
ure of the differences of the several rates of travel, and divide 
the circuit by sveh cmrmum measure ; the quotient vnll express 
the first time of their meeting. Then divide the number of 
miles each travels per hour by such common measure; the 
several quxjitients vnll express the number of revolutions per- 
formed by the several travellers, 

* 47. A travels 30 miles a day, B 24, C 16, D 12, and E 10, 
in I the same direction, around a lake 120 miles in circumfer- 
ence. In what number of days will they all meet? What 
number of miles will each have travelled ? What number of 
times will each have travelled around tUe lak^^. 

24 
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48. What is the least whole number that, being divided by 
2, 3, 4, 5, 6, 7, 8, 9 and 10, will leave as remainders 1, 2, 3, 
4, 6, 6, 7, 8 and 9, respectively ? 

The least common multiple of the above divisors is 2520 ; and 
it is obvious that if we dimflhish this number one^ toe shall have 
the required result^ viz,^ 2519, which will answer the amditions 
of the question, 

49. What is the least number which, being divided by 5,6, 
7, 8, 9, 10 and 12, shall always leave a remainder of 4 ? 

Sometimes one or more of the numbers have fractions an- 
nexed ; in which case, the mixed numbers must be changed to 
improper fractions, and the numerators only are to be used in 
the calculation. 

60. What is the least common multiple of 8|, 6| and 30? 

3 J, 6§ and 30 = J»p^, ^ and 30 ; and using the numerators 
only, we find the prime factors of 10 to be 2 and 5 ; of 20, 
2, 2 and 5; of 30, 2, 3 and5. And.2 X 2 X 3 X 5 = 60, the 
least common multiple. 

We may find the least common multiple of two or more 
fractions, by first reducing the fractions to their lowest terms, 
and then finding the least common multiple of the numer- 
ators. 

51. What is the least common multiple of J, f and f ? 
The prime factors of 4 are 2 and 2 ; the prime factore of 8 

are 2, 2 and 2. Then 2 X 2 X 2 X 3 = 24, the least common 
multiple. 

52. What is the least common multiple of 5|, 6} and 7} ? 

53. What is the least common multiple of ^^, J and f ^ ? 

41 A 71 

54. What is the least common multiple of g-, -r, and qt ? 

We will first change the complex fractions to simple ones. 

A complex fraction may be changed to a simple fraction by 
multiplying both terms of the complex fraction by the least 
common multiple of their denominators. 

4iX5 = 21 Jxl2=9_ 7iXlO=75 
5 X5=25* ^X 12=10- 9fX 10 = 98' 
The prime factors of 21 are 3, 7. The prime factors of 9 
are 3, 3. The prime factors of 75 are 3, 5, 5. And 3 X 3 X 
5X^X7= 1575, the least common multiple required. 

55. What is the least whole number that can be measured 
by 3^., 4^ and 5^ ? 

56. What is the least whole number that can be measured 
by 6i, 7^, 8^ a^ii 9^^ 
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PROBLEMS TO BE ANALTZED. 

Art. 983. In Art. 69, toe have analyzed numbers and 
their factors ; and we have also analyzed one or more problems 
in several of the other articles ^roughout the toork. 

It is deemed important that the pupil should analyze every 
pTohUni by naming each of its given conditions and terms ; also 
each required result ; arid that he should give a reason for each 
successive step in the process of its solution. 

In every proMem, we have two or more numbers or terms 
given, coupled with one or more conditions ; and we are re- 
quired to find one or more numbers or terms answering the 
conditions of the problem, 

67. If 5 yards of cloth cost 25 dollars, what will 9 yards of 
the same kind of cloth cost ? 

In this question, the given condition is that 5 yards of doth 
cost 25 dMars, and we are required to find the cost of 9 yards 
of the same kind of doth, * 

If 5 yards of doth cost 25 dollars, 9 yards tviU cost 9 fifths 
of 25 ddlars, I fifth of 25 dollars is 5 dollars, and 9 fifths 
of 25 dollars are 9 times 5 dollars, which are 45 dollars ; there- 
fore, 9 yards wHl cost 45 dollars. 

58. If 9 tons of hay will keep 6 horses 5 months, what num- 
ber of tons will be required to keep 12 horses 15 months ? 

59. If 25 men can perform a piece of work in 17 days, what 
number a( days will it take 5 men to perform the same piece 
of work ? 

60. If 4 men can build a wall 48 rods in length in 8 days, 
what number of men will be required to build a wall 144 rods 
in length in 6 days ? 

61. If 200 men consume 80 barrels of flour in 24 weeks, 
what number of weeks will 120 barrels last 250 men ? 

62. If 3^ pounds of sugar cost 42 cents, what will 10| 
pounds cost ? 

IfS^ pounds of sugar, or 7 half pounds, cost 42 cents, 1 half 
pound vnU cost 1 seventh of 42 cents, which is 6 cents ; and 2 
half pounds, or a whole pound, will cost 2 times 6 cents, or 
12 cents ; and lOf pounds will cost 10| times 12 cents, which 
are 129 cents, or 1 dollar and 29 cents, 

63. If f of a yard of silk are' worth 40 cents, what is the 
value of iSj yards ? 
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If& of a yard of silk are toorth 40 cents, 1 eightk is toorth 
1 fifth of 40 cents, which is 8 cents ; and 8 eighths, or a whde 
yard, are wwth 8 times 8 cents, or 64 ceTVts, If 1 yard (^siUc 
is worth 64 cents, 12j- yards will be worth 12^ times 64 cents, 
which are 824 cents, or 8 dollars and 24 cents ; thereforey the 
value of 12^ yards is 8 dotlars and 24 cents, 

64. What Dumber of suits of clothes, each suit coRtaining 3| 
yards of cloth, can be made from a piece of broadcloth Hieasav- 
ing 43 J yards ? 

65. A laborer, having undertaken to mow a quantity of 
grass^ mowed ^ of it the first day, f of it the second day, -f^ 
of it the third day, and the remaining part of it the fourth day. 
What part of the whole quantity did he mow the first three 
days ? What part of it did he mow the fourth day ? 

66. The united ages of a lady and her two daugf^ters are 
52 years. The elder daufi^hter's age is three times the age of 
the younger, and the mother's age is 8 years less than twice 
the sum of the united ages of both daughters. What is the 
age of each ? 

67. A farmer, being asked how many sheep he owned, re- 
plied, that if he should purchase four fifths as many as he now 
has, and 10 sheep more, he should have 120 sheep. What 
number of sheep did he own ? 

68. A merchant gained a sum equal to three fifths of his 
original capital ; he afterwards lost 1500 dollars, and then had 
6500 dollars left. What was his original capital ? 

69. A mother, being asked the age of each of her two 
daughters, replied that the younger was 4 years old» and thit 
the age of the elder was equal to one fourth of her own age ; 
and that if iier own age should be divided by the age of the 
younger, and one and a half the age of the younger subtracted 
from the quotient, the remainder wpuld be equal to the age 
of the younger daughter. What was the age of the elder 
daughter ? . What was the age of the mother ? 

70. A number of bees left a hive. One fifth flew to a 
honeysuckle ; one third, to a rose-bush ; three times the differ- 
;ence of these two numbers flew to Ai arbor; and 5 bees 
continued flying about, attracted on each side by the fragrant 
syringa and lilac. What was the number of bees ? 

71. Francis gave one third of a collection of beautiful 
water-lilies to Mary, one fifth to Annie, one sixth to Emma, 
one fourth to Julia, and 6 which remained to his teacher. 
Required the whole number of water-lilies. 

72. Two boys, A and B, were looking at the flag-staflf on 
Boston Common ,\A asked "B t\ie Vib\^\. ol *\V '^ «aJAL\k!ia6l 
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bis cane was 3 feet long, and that he w6uld set it in a perpen- 
dicular position, and measure the length of its shadow, which 
he found to be 4 feet ; he then measured the shadow of the 
flag-stafif, and found it to be 120 feet. The height of the flag- 
staff is required. 

73. The sum of the ages of B and C is 60 years ; and if 
the age of A be divided by the age of B, the quotient will be 
4. The age of each is required. 

74. The sum of three numbers is 180, and they are pro- 
portionate to each other as 3, 4, and &. What are* the 
numbers ? 

Art... 983. We have shown, (Art: 84) that aU equal 
numeraiors and denominators of a compound fraction may 
be cancelled; also, thai when a numerator and denominator 
have a common measure^ they may be divided by that common 
measure, and the quotients used as factors, A similar procesi 
may be pursued in multiplying and dimding one fraction by 
another, ^ 

75. If I of f of a yard of silk cost ^ of ^ of a dollar, 
what will be the value of | of 12J yards ? 

If I of f of a yard of sUk cost f of ^ of a dollar, a whole 
yard will cost j- of i of f of *A of * dollar ; and the value of 
§ of 12| yards will oe } of 12| times the value of one yard. 

Opbration. 

^ j5 j5 ' 1» 25 25 ^, ^ „ 
SXtXsXL XoX-3r=-7r = 2i dollars, the value 
3^0*^ 3^4 9 ^of I of 12J yards. 

76. If 5| acres of land cost S143|, what is the value of 
.a farm containing 175^^ acres ? 

77. If a mafn can build 45J rods of wall in 9| days, how 
many days will it take him to build 227| rods ? 

78. If a man perform a journey in 7 J days, travelling 12 j 
hours each day, in what number of days will he perform the 
same journey, if he travel only 9 J hours each day ? 

79. If a post, 5| feet in height, cast a shadow 7J feet 
in length, what is the height of a tree that casts a siiadow 
75 J feet in length at the same time ? 

80. A regiment of 1200 men are to he clothed ; each suit 
is to contain 3 J yards of cloth IJ yard wide, and is to be lined 
with flannel J of a yard wide. What number of yards of 
flannel will be required ? 

81. If 15.75 yards of cloth cost $3,15, wha.1 vi l\^^ ^^V'^. 
of 5 pieces, each measuring 35,815 ^^aiis^^X.^^ ^^'Kvft^»^fe^ 

24* 
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82. If 12^5 acres of land are worth t375J&, what is the 
f alue of a farm containing 225.875 acres ? 

83. If .625 d a ship are worth $4525.375, what is the value 
of .875 of the same ship ? 

84. If it require 12| poun^ of wool to make a piece of 
fiannel 25( yards in lengthy and {^ of a yard in width, what 
number of pounds of wool will be required to make 10 pieces 
of flannel, each piece measuring 27| yards in length, and 
I of yard in width I 

^. If a man travel 375 miles in 12| days^ when the days 
are 121 hours long, in what number of days will he travel 
750 miles, when the days are only 10| hours long ? 

8B. If 12 men consume J^oif§of|of^bf38 bushels of 
wheat, in j^ of ^ of f of y% of 20 months, what nttniber of 
bitsheb wiU 4 men cenaume in f of f of -^ of ff of f f of 
40 months I 

. 87. if aa men can dig a ditch 375} feet in length, ^ feet 
hi widtii, and 2| feet, in depth, in 1^ days, of 9| houis each, 
in what number of days can 24 men dig a ditch 751 J feet in 
length, 4^ feet in width, ajod 3^ (eei in depth, working 10| 
hours each day ? 

88. A merchant from the country purchased goods in Bos- 
ton to the amount of $1500. He paid 24^ per cent, of the 
S1500 for broadcloths ; 25{ per cent, of the sum remaining 
for prints ; 75} per cent, of the sum remaining after purchase 
ing the prints, for shirtings and sheetings ; and the balance 
still remaining for linens. What sum did he {)ay for each 
kind of goods purchased ? 

89. A gentleman deposited S1200 with a broker, and 
directed the broker to invest the same in railroad stock. 
After the broker had invested 33^ per cent, of the $1200, he 
purchased 5 shares in the Western Kailroad, at 2} per cent, 
advance^ the original or par value of each share being $100. 
What per cent, of the $1200 did he pay for the 5 shares? 
What per cent of the $1200 has he remaining to be invested? 
What will the broker's commission amount to, at 2J per cent, 
on the $1200 ? 

90. A merchant in Boston remits $5000 to his agent at 
Rochester, directing him to invest the same in flour, aftei 
deducting his commission of 3i per cent. What will be the 
amount of his commission ? Wnat sum will he have to invest 
in flour? 

91. A coal-dealer in Boston sends a draft for $2050 to his 
a^ent in Philadelphia, ditecting him. first to deduct his com- 
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mission of 2^ per cent., and invest the remainder in coal at 
$3.25 a ton. What number of tons did he purchase ? 

92. The par value of a share in a certain railroad is $100. 
If I should purchase 25 shares at 7^ per cent, below their par 
value, and sell them at 5^ per pent, above, what should I gain 
by the transaction ; and what per cent. ? 

93. What number of shares of railroad stock can be 
purchased with $2368.75, the original or par value of each 
share being $100, and the real or market value 5^ per cent, 
below par ? 

94. A bookseller purchased 120 gross of steel pens, for 
three fourths of which he paid 62^ cents per gross, and for 
the remainder he paid 56^ cents per gross. If he should sell 
them all at 66§ cents per gross, what per cent, profit would he 
make by the transactions ? 

95. A merchant deposited $6750 in the Merchants' Bank. 
He has since drawn two checks upon the bank ; the first for 
31^ per cent, of the whole sum deposited, and the second for 
62^ per cent, of what remained in the bank after the first 
check had been paid. What sum has he remaining in the 
bank? 

96. Purchased 75 reams of paper, for which I paid $290- 
.62 j^; at what price per ream must I sell it. to make a profit of 
15 per cent. ? 

97. A merchant purchased 50 hogsheads of molasses, each 
hogsKead holding 118 gallons, at 17 cents a gallon ; paid for 
freight $1.12j- per hogshead, for insurance $27.50, and the 
duties amounted to $115.64, the leakage being 2 per cent. ; at 
what price per gallon must he sell it, to make a profit of 25 per 
cent. ? 

98. What amount of premium most I pay annually for 
the insurance of % of the value of my house against loss by 
fire, at the rate of | of 1 per cent., the house being valued at 
$7650? 

99. A merchant purchased 350 barrels of flour for me, on 
commission, for which he paid $4.62-^ a barrel, cash. The 
next day, he sold the same flour, for cash, at $4.87 j- a barrel. 
The merchant charged me 1^ per cent, commission on the 
purchases, and 2 per cent, on the sales.. How much did I 
gain by the transaction, and what per cent. ? 

100. Purchased 575 barrels of flour, at $4J a barrel, on a 
credit of 6 months. Sold the flout, the same day, at $4^^ a 
barrel, on a credit of 4 months. What per cent, did I gain, 
estimating the present worth of the debts at the date of the 
transaction ? 



# 
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101. Boston, April 1, 1850. 

For value received, I promise to pay C. D., or order, six 
hundred and seventy-five dollars, on demand, with interest at 
6 per cent. A. B. 

* ENDORSEMENTS. 



July 1, 1850, received $75.00. 
Oct. 1, 1850, " $5.25. 



LNov. 15, 1850, rec'd, $125.00. 
Feb. 15, 1851, " $175.75. 



What will be due on the above note April 1, 1851 ? 

The intefest on the above question is to be computed by the 
rule in Art. 148. 

The following rule has been established by the Supreme 
Court of the State of Connecticut : 

<' Compute the interest to the time of the first payment , if that be 
one year or more from the time the interest commenced; add it to 
the principal f and deduct the payment from the sum total. If there be 
^er payments made, compute the interest on the balance due to the next 
payment^ mid then deduct the payment as above ; and in like manner 
from one payment to anotfier, until all the payments are absorbed ; pro- 
vided the time between one payment and another be one year or more, 

** But if any payments be made brfore one year\s interest hath accrued^ 
then compute the interest on the principal sum due on the obligation for 
one year, add it to the principal, and compute the interest on the sum 
paia from the time it was paid up to the end of the year^ add it to the 
svm paid, and deduct that sum from the principal and interest added 
together. If any payments be rnade of a less svm than the interest 
arisen at the time of such payment, no interest is to be computed, but 
only on the prindpcU sum for any period." 

Note. If the year extends beyond the time of payment ^ find the 
amount of the remaining principal to the time of payment ; find also 
the amount of endorsement, or endorsements, ana subtract their sum 
from the amount of the principal,- 

The following rules, for computing annsozZ interest, are sanc- 
tioned by the Courts in Vermont ; also, by some of the Courts 
in New Hampshire. 

When the contract is for the payment of the interest annu- 
ally, and no payments have been made — • 

Rule. * * Find the interest of the principal for each year, separately, 
up to the time of payment ; then find the simple interest of these inter- 
ests, severally, from the time they become due up to the time of payment ; 
the sum of all the interests added to the principal will be the amount." 

** If payments have been made, find the amount of the principal, 
and from this amount subtract the payment or payments up to the end 
of the first year. Proceed in the same manner to the time of paytnerUJ^ 
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** When the contract is for, » sum pajraUe at a specified 
time, with annual interest, and payments are made befoie the 
debt becomes due, — 

Rule. " Find the interest of the principal up to the time of the 
first payment, and reserve this interest ; then subtract the paymerUfrom 
the principal, and find the interest of the remainder up to the time of 
the next payment ; add this interest to the reserved interest, and so con- 
tinue up to the time the debt becomes due, and the sum of the interests, 
added to the last principal, will be the amount due at that time. 
After the ddt becomes due, the interest is to be extinguished asmuaUy, 
if the payments are sufficient for that pnirposeV 

102. Hartford, January 1, 1848. 
For value received, I promise A. B. to pay him, or order, 

seven hundred and sixty dollars, on demand, with interest 

C. D. 

On this note are the following endorsements : March 1, 
1849, received one hundred dollars. May 1, 1849, received 
ninety dollars. June 1, 1850, received two hundred dollar^. 
What will be due on this note July 1, 1850, computing interest 
by the Connecticut rule* 

103. W. Foster has T. Smith's note ; dated July 1, 1846, 
for $450, with interest at 6 per cent., to be paid annually. 
What was due on this note July 1, 1849, no payments having 
l)een made up to that time, computing interest according to 
the Vermont rule ? 

104. Monq)elier, Vt., January 1, 184d. 
For value received, I promise to pay C. D., or order, five 

hundred dollars, on demand, with interest annually. 

On this note ar^ the following endorsements^: September 
1, 1845, received one hundred dollars. July 1, 1846, received 
two hundred dollars. April 1, 1847, received ninety dollars. 
What was due on this note January 1, 1848, computing inter- 
est by the Vermont rule ? 

105. Rutland, Vermont, June 1, 1846. 
For value received, I promise to pay J. Smith, or order, five 

hundred dollars, in three years, with interest annually. 

W. B. Fessenden. 

On this note are the following endorsements : Sept. 1, 
1847, received two hundred dollars. Nov. 1, 1848, received 
one hundred and seventy-five dollars. What was due on this 
note June 1, 1849, computing interest by the Vermont rule ? 
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A more equitable mode than the above, in computing inter- 
est on notes when partial payments have been made, would 
be to find the balance due on the note at the end of each 
successive year, up to the time of paying the whole balance 
drCB^on the note, which may be done by the following 

Rule. When the interest is payable annually, and the fayments 
have been made at the expiration of each successive year, find tlie amount 
of the principal or balance remaining due at the end of each mccessive 
year, and deduct the amount of each payment, whether it be more or less 
than the interest then due. 

If the payment is not made until after the expiration of a year, find 
the amount of the payrAent up to the end of the next succeeding year, 
and deduct the amount of the payment from the amount of the balance 
.'due on the note. If a payment is made before the expiraiion of a year, 
find the amount of tlte payment up to the end of the year, and deduct 
the amount of the payment from the amount of the balance due on the 
note. Proceed in a similar manner until the payment of the whole 
balance due on the note. 

Remark. According to the above rule, if the interest is not paid 
at the end of each successive year, the debtor will have to pay com- 

Sound interest, until he makes a payment equal to the interest then 
ue ; and if he makes a payment before the expiration of a year, he 
is allowed the interest on the payment for the time it was paid 
before the expiration of the year. 

106. Boston, Jan. 1, 1845. 
For value received, I promise to pay C. Dana, or order, 

five hundred dollars, on demand, with interest annually, at 6 
sper cent. £. Bancroft. 

On the above note are the following endorsements : Jan. 1, 
1846, received thirty dollars. March 1, 1847, received seventy- 
five dollars. July 1, 1847, received fifty dollars. Jan. 1, 1849, 
received twenty-five dollars. What was the amount due on 
this note, Jan. 1, 1850, computing interest by the above rule? 

107. What will be the compound interest on $575, for 5 
years and 9 months, the interest payable semi-annually, at the 
rate of 6 per cent, a year ? 

108. A merchant hired a store on a lease for 5 years, and 
,Bgreed to pay a rent of $600 a year, in quarter-yearly pay- 
ments. Suppose the merchant paid the rent punctually at 
the time it became due, and suppose the owner of the store 
to have put each quarterly payment at compound interest at 6 
per cent, at the time he received it, what would have been the 
amount of rent at the expiration of the lease ? 

Art* 964. In computing interest, we have three numbers 
or terms given, viz., tVie principaX, time^ ^xid rote per cctU., to 
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find two other raiTribers or terTns^ viz., the interest and amount; 
and if any three of the ahove five terms are given, the other 
two may he found. The following questions will indicate the 
method : 

109. What is the interest and amount of $500, for 5 years, 
at 6 per cent. ? 

The interest of 1 dollar for 5 years, at 6 per cent., is 30 cents, 
or 30 hundredths of a dollar, and $500 X -30 = $150.00, 
the interest of $500 for\5 years, and $500 4- $150 = $650, 
the amount required.' Art. 145. 

110. A note, which has heen on interest 5 years, at 6 per 
cent., amounts to $650. The principal and interest are re- 
quired. 

The amount of 1 dollar for 5 years, at 6 per cent., is $1.30, 
and $650 -h $1.30 =: $500, the principal required ; and 
$650 — $500 =: $150, the interest required. 

111. A note for $500 has heen on interest at 6 per cent, 
until it amounts to $650. The interest and time are required. 

$650 -- $500 = $150, the interest required; $500 X .06 
=^$30, the interest of $500 for ; year; and $150 -f- $30 ss 
5, the number of years, or time required. 

112. A note for $500 has been on interest 5 years, and 
amounts to $560. The interest and rate per cent are re- 
quired. 

$650 — $500 = $150, the interest required ; $150 -^ 5 
=s $30, the interest of $500 for 1 year ; and $30 -^ $500 =s 
$.06, the rate per cent, required. From the above illustra* 
tions, rules may be deduced. 

113. What is the difference between the interest of $875, 
for 5 years, at 6 per cent, and the discount of the same sum, 
for the same time, at the same rate ? 

114. A merchant has a note for ,$1200, payable at the 
expiration of 90 days, which he gets discounted at a bank, 
and, to oblige his friend, lends him the amount received from 
the bank for the same time; the rate of discount and interest 
being the same, viz., 6 per cent, what does the merchant 
lose by obliging his friend ? 

115. A merchant has to make a payment of $994.50, and 
obtains this amount by having his endorsed note discounted, at 
a bank, for 30 days. For what amount does he give his note ? 

116. A merchant purchased a quantity of merchandise, for 
which he paid $775 ; on the same day, he sold the same for 
$825, What per cent, profit did he make ? 

117. A merchant imported 850 yards of broadcloth, which 
cost £430 sterling, on which he paid b^ dvxt^ o^ ^ ^x ^k^.\ 



»S96 MIBCELLANKOUS AND FBACTJGAL atIESTIO!«SL 

the freight and other chaigeti amounted to C18.75. He bM 
the same at 84.75 cents a yard, on a credit of 6 months. 
What per cent, profit did he make, supposing he paid for the 
eloth 2 months before selling it, allowing money to be worth 6 
per cent, a year in trade, estimating his profit at the time of 
selling it ? 

118. Sold a quantity of merchandise for $125, and lost 
12| per cent. ; for what number of dollars shpuid the mer- 
chandise have been sold, to have made a profit of 12 j^ per cent.? 

119. A merchant sold flour at $5.75 a barrel, and made a 
profit of 10 per cent. ; he has since sold the same kind t}f 
flour at $6.25 a barrel. What per cent, profit did he make, at 
the latter price ? 

120. A stationer sold quills at $3.75 a thousand, and gained 
I of the first cost ; but quills being scarce,' he raised the price 
to $4.25 a thousand. What per cent did he gain by seiltag 
them at the latter price ? 

181. A merchant purchased goods to the amount of $1260, 
which he sold at a loss of 12|^ per cent. ; and invested the pro- 
ceeds of the sale in other goods, which he sold at a profit of 
15 per cent. Did he gain or lose by these transactions, and 
how much ? 

122. A merchant sold a quantity of coflfee at 9 cents a 
pound, and lost 10 per cent. He afterwards sold another 
quantity of the same kind of coffee to the amount of $262.50, 
and gained 20 per cent. What number of pounds was there 
in the quantity last sold, and at what' price per lb. did he 
sell it ? 

12S. A merchant imported 125 tons of iron, which cost 
£24 10s. sterling, per ton ; the freight and duties amounted 
to £35. 15s., and other charges to £7. 5s. At what price per 
ton must he sell the irorv, to make a profit of 20 per. cent. ? 

124. A merchant imported 1250 yards of silk, which cost 
62} cents a yard ; one fifth of it was so much damaged that 
he was obliged to sell it at a k)ss of 12i per cent. ; at what 
price per yard must he sell the remainder; so as to make a 
profit of 15 per cent, on the whole amount purchased ? 

125. A. B; purchased of C. D., on a credit of 6 months, 
the following bills of merchandise : 

Jan. 10, a bill amounting to $325.50. Feb. 15,.. a bill 
amounting^ to $450.75. April 10, a bill amounting to 
$225.50. June 15, a bill amounting to $175.25. On the 
1st of July, A. B. wishes to give C. D. his note for the whole 
amount; at what time must it be made payable, so that no 
loss of interest shall be sustavc\tA.\>^' e;\\Vi^t ^saxv^^ 
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19& A tntder jMiTehaied of an impordng house the follow- 
ing bills of merchandise : 

May 1, a bill amounting to 150 dollais, oo a credit of 180 days, 
June 15, a bill amounting to 175 dollars, on a credit of 120 days.. 
July 10, a bill amounting to 125 dollars, on a credit of 90 days. 
Aug. 1, a bill amounting to 75 dollars, on a credit of 60 days. 

On the 15th of September, the trader proposed to make a 
settlement, and give his note for the. whole amoiiot; at what 
time must the note be made payable ? 

127. Three persons formed a partnership for the transaction 
of business. A advanced f of the capital stock, B f , and' G 
the remainder. It is required to divide the gain» which was 
$3500, justly among them. 

128. Two men purchased a farm in company. A paid 
S3350, B paid $2750. What 3rearly income, and what per 
cent., will each derive from the investment, the. farm rentu^ 
for $625, and the taxes and .expenses for repairs being $125 a 
year ? * 

129. A mechanic hired a large house for one year, with the 
liberty of letting any part of it A( the end of 3 months he 
admitted A, and at the end of 6 months he admitted B, aa 
joint tenajpits, each occupying equal portions of the hoote^ 
How should the rent, which was $5iS0, be divided aknong 
them? 

130. Three men. A, B, and C,made a contract with a mil- 
road cqrporation to construct and grade 12 miles of their road 
for $17500. A agreed to superintend the work, and was to 
receive $475 for his services. A employed 25 workmen and 
6 yoke of oxen 120 days; B employed 30 workmen and 9 
horses 75 d^s ; and G employed 35 workmen and 12 horses 
60 days, tt was agreed that 3 yoke of oxen shoold be 
reckoned eqqal to 2 men, and 4 horses equal to 3 men. What 
number of dollars did each of the three men who contracted * 
to build the road receive ? 

131. What is the duty on 4 hogsheads of brown sugar, 
weighing gross-as follows : No. 1, 1224 pounds ; No. 2, 1236 
^unds; No. 3, 1272 pounds; No. 4, 1296 pounds; ^dmft 7 
pounds per hogshead, tare 12 per cent, duty 2^ cents a 
pound? 

132. What is the duty on an invoice of woollen goods which 
cost in London £750. 15s. 6d. steriing,- at 35 per cent, ad 
valorem ? 

133. A tax of ^ of 1 per cent has been assessed upon ^e 
whole amount of taxable property ia a^vm^ ^^eoiXi^qks^ W 

25 
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pfty, who00 real estate is Tallied at 91660, ttod pefSi&^al 
property at $1760 ? 

134. A tax of S5600 is to be assessed on the town of D. 
The real estate of the town is valued at 8700000, and the 
personal property at 8270000 ; and there are 600 polls, each 
of which is taxed 81.25. What is the per cent., or teuc, on I dol- 
lar ? and what is A's tax, whose real estate is valued at $12000, 
imd his personal property at ^2500, he paying for 3 polls ? 

136. What is B's tax, i^ho, living in the same town, pays 
for 2 polls, and whose real estate is valued at 94750, and his 
pwaonal property at 91275 ? ^ 

196. A farmer has 20 cows ; 3 of which are worth 935 each, 
4 are worth 930 each, 6 are worth 924 each, 4 are worth 
920 each, 2 are worth 918 each, and 1 is worth 913. W^t 
ia the average value of the 20 cows ? » 

137. On a certain day, the mercury ha the thermoineter 
WMi observed toavelage, from 6 o'clock m the morning to 9,M 
degrsas ; from 9 to 12, 74 degrees ; from 12 to 3, 84 diegrees ;; 
and from 3 to 6, 70 degrees. What was the mean teqiper- 
atnreof theday ? 

1381 Suppose 10 pounds of pure gold, when imtnersed in 
yntetf to displace 4 pounds of water, 10 pounds of pare silver 
to disoiace 7 pounds oif water, and 10 pounds of a composition 
of gM and silver to displace 6 pounds of water; what ar^ 
die proportions of gold and silver in the compound ? 

139, " Hiefo, King of Sicily, ordered a crown to be fhade 

' cantoinnig 63 ounces of pare' gold ; htrt suspecting ^t the 

.workinen had debased it by using part silver, he recommended 

the detection of the fraud to the famous Archimedes, who, 

petting it into water, found that it displaced 8.2245 cubic 

mdbea of water. He next found that a cubic inch of gold^ 

wek^hed 10.36 ounces, and a cubic inch of silver weighed 

5.85 ounces ; then, i^m these data, he calculated the propor- 

;/^ionB of gold and silver of which the crown was composed. 

What must have been the result ?" 

14yO. A provision dealer purchased a lot of hogs, turkeys, 
and geese, paying 10 dollars for each hog, 1 dollar for each 
turkey, and 1 shilln^ for each goose. The whole number 
purcbaiBed V9as 100, mr which he paid 100 dollars. What 
number of each did he purchase ? 

Note, (^uestpons sinfilar t» thefoiur preceding ones rmp baper* 
formed by AlUgaHon, 

14il« Wfaatis &e warn of the natural series of numbers I, 
S, 3, 4,6^, ftc, up to 10000^ 



i«^ A inati Hems iiie «toi« for ffiOD « year, the iieDtt»ii9 
paid at the end of each year. What will tiie tcwI anwont ia at 
lfe<e ex]N!l<atMn ^ 3)^ T^ais, aliowiog6 per eeot , simpU iateilest, 
fiirtke «Ke ofllw inotieyf -, 

143. A bddy fklliRg by ted own weight, and not rasUted %y . 
ik^ a^/W6wM descend, the first aecond, 16^ feet ; in the next 
seeond, tikfocigh three times that apace ; in die third, ^rm^ 
five times, £c. Throng h what space, at the aame vate <if 
increase, woaM it fali in a minute ? 

144. What deht can he dischai^ged in a year, by payki^; 1 
cent the fisst month, fO/ceHts the second, lOb cents the thud, 
and ^ on, increasing in a ^en-foM proportion ? 

- 145. A ytning feHk)W, well skilled in numbers, agreed vnA 
a rich farmer to work for him 10 years, without any other 
reward for his services, but the produce of one wheat £ora fev 
tike first year, and that produce to be sowed the second year, 
and 80 4m tiB the end of the 10 years. Allowing the increase 
to he in a ten-fbld proportion, and 7680 wheat corns to make 
a pint, and ^e whole produce to be worth $1.35 a bushel, 
what number of dollars did he receive for his services! 

146. What sum of money must a man save annually, com- 
meneing at 21 years of age, to be worth fOOQQO when he is 
4&. years old, the investments being madifer at 6 per cent, com- 
pound interest ? 

147. What is tbe present worth of an estate valued at 
$12000,' wbicb is to come into possession on the death of a 
|»erson who is now 50 years old, the average duration of lifb 
at that age being 21 years ? 

148. A man has a perpetual annual annuity of $360 dollars, 
which he wishes to exchange for a life annuity. Supposing 
money to be worth 6 per cent a year, what annuity must he 
receive, it being probable that he will live 21 years ? 

149. Which is of the greater value, the incoi^eof an estate 
of $650 a year for 12 years, or the reversion of the same 
estate forever, at the expiration of the 12 years, estimating 
'Compound interest at 6 p^ cent ? 

150. A man wishes to give his son, who is now 9 years 
old, $10000 when he shall be 21 years old. What sum must 
he invest annually for that purpose, estimating compound 
interest at 6 per cent. ? 

151. "A railroad has been constructed through a farm, in 
consequence of which, the owner of the estate is obliged to 
expend S4D0 in fencing. Suppose the fence must be renewed 
every 12 years, what sum should he now receive, to com- 
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p^Bsate 1dm for thexeqiiixtd expeiiditar^nioBey being worth 
€ per cent eompound interest?'' 

152. There are two a4joimng fltoree, eaeh renting for S600 
a year; the rent of one of them is payable send-annually, and 
die rent ^the other is payable quarterly. What will be the 
difference in the amount of income from the two stores, at the 
expiration of 10 years, proTided all the rent is invested as fast 
as it becomes due, at 6 per cent compound interest? 

158. A, B^ and C, purchased a vessel, for which they paid 
$8040. A paid 8^ times as much as B, and B paid 2^ times 
as much as C. What number of dollars did each pay? 

154. A merchant hired a sum of money, for which he 
agreed to pay the interest semi-annually, at the rate of 5^ per 
cent a year* The amount of interest that he paid semi- 
annually was $99 ; what was the principal? 

155. A cistern has three pipes, of different diameters ; the 
largest pipe will fill it in 1^ hours, the next smaller pipe will 
fill it in 8^ hours, and the smallest will fill it in 5 hours. In 
what time will the dstem be filled, when all three of the pipes 
are disduuving water into the cistern at the same time ? 

156. If A can reap an acre of wheat in 9^ hours, B in 10). 
hours, and C in 10^ hours, in what time can they reap an 
acre, if they work together ? 

157. A farmer, having two equal fiocks of sheep, sells 18 
sheep from one flock, and 80 from the other ; after which he 
finds twice as many left in one fiock as in the other. How 
many were there originallv in each flock ? 

158. A merchant retired from business when he had passed 
^ of his life, during f of which period he had been engaged 
in trade, having commenced at the age of 21. ^t what age 
did he die ? 

159. At the commencement of business, A had } as much 
money as B ;^ut at the expiration of a year, A having gained 
20 per cent., and B having tost $1200, they had equal sums of 
money. What was the original stock of each 7 

160. A man died, leaving an estate of $20000 to be divided 
between his two sons, one being 11 and the other 16 years 
old, in such proportion that the share of each, being on interest 
at 6 per cent., should amount to the same sum, when they 
fehould arrive at 21 years of age. What sum must each receive ? 

161. A man bought some lemons at 2 cents each, and three 
fourths as many at 3 cents each, and then sold them all at the 
mte of 5 cents for 2 lemons, and by so doing gained 25 cents. 
What number of lemons did he buy ? 

162, A gentleman d\sU\bMle^ ^ox(\<& m^xk^^ ^mon^ four 
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poor ckSdrea, gnring the first as much as the second and 
fourth^ the second as much as the third and fourth^ die thkd 
half as much as ^e first, and the fourdi 5 cents. How much 
money did he give to each ? 

163. Two persons talking of their ages, one says, } of my 
age is equal to } of yours, and the di&rence of our ages is 
10 years. What were their ages ? 

164. A market-woman pur^sed 12 apjdes and 6 pears, 
for which she paid 17 cents; die purchased, at another time, 3 
afupies and 12 pears, for which she paid 20 cents. What was 
the price of one aj^le and one pear, at &e rate she purd&ased 
tiiem? 

165. A gmin-dealer purchased 16 bushels of com and 20 
busbek of rye, for which he paid 830. At another time, 
he pttfchaised 24 bushels of com and 10 bushels of rye, for 
^riiich he paid f27. What did he pay per bushel for each 
kind of "gmin ? ' 

166. A and B talking of llieir ages, A says to B, |^ of my 
age and ^ of yours are equal to 13 years ; p says to A, | of 
my a^e and f of yours are equal to 16 years. The age of 
each IS required. 

167. A gendeman left an estate, amounting to $26000, to 
his four sons, in such a manner that the third was to have 
once and one half as much as the fourth, the second was 
to have as much as the third and fourth, and the first was to 
hare as much as the odier diree. What was the share of 
eaeh? 

168. A man left an estate to his wife, son, and daughter, as 
follows : To his wife, | of the whole, and ^ as much as the 
share of the daughter ; to his son, ^ of the whole ; and to 
the (kughter ^ remainder, which was $1200 less than the 
share of the son. What was the share of each ? 

169. Two persons purchased a house for $8400. The first 
could pay for the whole, if the second would give him | of 
his money ; and the second could pay for the whole, if the 
first would give him -^ of his money. How much money had 
each? 

170. A and B invested equal sums of money in trade ; A 
gained a sum equal to <^e fifth of the sum which he invested, 
and B lost $300; then A had -^ as much money as B. 
What numb^ of dollars did each invest ? 

171. There are three boys, A, B, and C, whose ages are as 
foUows : A is 6 years old, B is as old as A and i the age of 
C, and C is as <^d as A and B both. What are me ages of B 
andC? 

a5« 
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172. A geatleman divided his fortane anumg hia thiee 
sons, giving A 8 dollars as often as B 5, and B 7 dollars as 
often OS G 4 ; the difference between the shares of A and C 
was S4500. What was the whole fortune, and the share of 
each? 

173. A hare is 75 leaps before a greyhound, and takes 4 
leaps while the greyhound takes 3 ; but 2 of the greyhound's 
leaps are equal to 3 of the harems leaps. Whad number of 
leaps must the greyhound take to catch the hare ? 

174. A and B have the same income ; A saves ^ of his 
income, but B, by spending $300 a year more than A, at the 
end of 8 years, finds himself $400 in debt. What is their 
income, and what does each spend per year ? 

175. A merchant laid out $50 for linen and cotton cloth, 
buying 3 yards of linen for a dollar, and 5 yards of cotton 
for a dollar. He afterwards sold ^ of his linen and ^ of his 
cotton for $12f which was 60 cents more than it cost him. 
What number of yards of each kind of cloth did he pur- 
chase? 

176. What is the hour of the day, when the time past from 
noon is equal to |^ of the time to midnight ? 

177. The hour and minute hands of a ck)ck are together at 
12 o'clock. When will they be together the first time after 
12 o'ckxsk ? When the fifth time Ir 

178. At. what time will the hour and minute hands df a 
clock point in opposite directions the first time after 12 
o'clock? When will they point in opposite directions the 
fifth time ? 

179. A man bought apples at 5 cents per dozen, half of 
which he exchanged for pears, at the rate of 8 apples for 5 
pears ; he then sold all his apples and pears at 1 cent each, 
and by so doing gained 19 cents. How many apples did he 
buy, and how much did they cost ? 

180. A mechanic purchased a lot of land, containing 2400 
square feet, at $3.75 a foot, on which he has built a store 
which cost $5750. The taxes and repairs amount to $250 a 
year. What yearly rent must he obtain for the store, to make 
a profit of 10 per cent, on the investment ? . 

181. A manufacturer in Lowell remhs to his agent in New 
Orleans a Bill of Exchange on London, which he is directed 
to sell, and invest the proceeds in cotton. On seUing the bill 
at 10 per cent, advance, the agent received $^15. What 
number of pounds sterling was the bill drawn for, and what 
512122 will the agent have remaining to invest, after deducting 
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I of 1 per cent, on the sum for which the bill was sold, and 
2| per cent, on the sum to be invested ? 

182. A merchant received on consignment 3 bales of 
sheeting, marked A, B, and C. A contained 420 yards, of a 
quality 15 per cent, better than B ; B contained 380 yards, 
of a quality 10 per cent, poorer than C ; and C contained 
450 yards. The whole were sold together, at 12^ cents per 
yard. How much should be credited to each, after deductmg 
2^ per cent, commission ? 

183. A son having asked Jiis father's age, the father 
replied, " Your age is 12 years ; to which if Kve eighths of 
both our ages be added, the sum will be equal to mine." 
What was fiie father's age ? 

184. A and B set out from the same place, and travel in 
the same direction. A travels uniformly 18 miles a day, and 
after 9 days, turns and goes back as far as B has travelled in 
those 9 days ; he then turns again, and, pursuing his journey, 
overtakes d in 22J days from the time they first set out. It 
is required to find the rate at which B uniformly travelled. 

.185. A, B, and C bought a piece of land, the profits of 
which amount to $120 per annum. Now, the sum of money 
that each paid was' in such proportion, that as often as A paid 
9;5, B paid $7, and as often as B paid $4, C paid $6. «How 
much must each have of the profits per annum ? 

186. A and B can jdig a trench in 4 days, B and C in 6 
days, and A and C in 5 days. In what time would A, B, and G 
dig the trench, and in what time would each of them dig it ? 

187. A mechanic engaged a lad to work for him 48 days, 
on the following conditions : — For each day that he worked 
he should receive 24 cents; and for each day that he was idle 
'he should pay 12 cents^for his board. At the expiration of 
49 days, the account was settled, and the boy received $5.04. ^ 
Required the number of days he worked, and the number of 
days he was idle. 

188. A martlet-woman purchased a certain number of eggs 
at 2 for a penny, and as many more at 3 for a penny ; and 
having sold them all at the rate of 5 for 2 pence, found that 
she had lost 4 pence. What number of eggs did she pur- 
chase ? 

189. A and B can perform a piece of work in 8 days, A 
and C can perform it in 9 days, and B and G can perform it 
in 10 days. In what number of days can each perform the 
work alone ? 

190. A and B have each the same income. A contracts 
an annual debt, amounting to 4^ of \l\ B \\n^% csgl ^ ^^S^.\ ^2k^ 
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at the end of 10 yean, B leads A a aiua aofficient to pay hi* debli, 
and has $160 left. What is the income of each t 

191. A young man, at the age of 21 years, had a sum of money 
given him oy his father. The young man supported himself during 
tiiree saccessive years for $50 a year ; and at the expiration of each 
vear he increased tint part of the e(\im his father gave him which he 
had not expended for his support, hy a sum equal to one third of the 
same part. At the end of the third year, he had doubled the sum 
his father gave iiirn. What number of dollars did his fiither give 
him? 

108. A merchant died, leaving $60000 ; which he directed his 
excutor to divide among his 4 soiA, whose ages were 8, 10, 13, and 
15 yeajrs, in such proportion that the share of each, when invested at 
5 per cent, compound interest, should amount to the same sum when 
each should attain the age of 21 years. The share of each son is 
required. >^ 

103. A Toung man, being asked what salary he had, replied, " At 
present I have $550 ; the first year of my apprenticeship I re- 
ceived only $100, but, on account of my industry, I have received, 
each year, an addition of $50 to my salary." Required the number, 
of years since he commenced his apprenticeship. 

194. A mechanic owns a wagon, having a mechanical apparatos 
attached to it, by which the difference of the number of revolutions 
of the wheds may be determined. Suppose each of the fore wheels 
to be 9 feet 9 inches in circumference, and each of ^e hind wheeb 
to be 12 feet 3 inches in circumference. Now, on a journey, the 
mechanic has ascertained, by means of the apparatus, that the fore 
wheels have made 3600 more revolutions than the hind wheels. 
What distance has he travelled ? 

195. A colonel, wishing to form his regiment into a square, made 
two trials. At the first trial, he had 29 men left, after completing 
the square ; at the second trial, having extended the side of the first 
square by one man, he wanted 32 men to complete the square. 
What was the number of men in the regiment t 

196. A traveller, setting out on a journey, took a sum of money with 
him, to defray his expenses. The first week, he expended $50 more 
than the half of it. The second week, he expended $30 more than 
the fifth of what he had remaining. The third week, he expended 
$20 more than the fourth of what he had remaining ^ the enaof the 
second week ; when he had only $10 d<^lar8 left. Tlie sum that he 
had at the commencement of his journey is required. 

197. A and B can do tV of a piece of work in a day, B and C 
can do i of it in 2 j- days, and A and C can do ^ of it ta 4^^ days. 
In what time would* each do it alone, and in what time would it be 
done if they all worked together ? 

198. On a certain day, 20 fiirmers, 30 merchants, 24 lawyers, and 
24 tailors, spent at a dinner $64 ; which was divided among them in 
such a manner that 4 ftirmers paid as much as 5 merchants, lOl 
merchants paid as much as 16 lawyers, and 8 lawyers as mucJi as 
19 tailan. How much moofiy d\d «aAh «l«e» ^y t 

i#0. Two paxtneis, Peter «a41^bs^,\Mra(^\ %^M^%b ^^«bss«q». 
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of ^1000 ; in the poTchase of which, Peter paid mote than John, and 
John paid — I know not how much. . They" then «old their goods for 
ready money, and thereby gained at the rate, of 200 per cent, on the 
prime cost ; tiiey divided the gain between them in proportion to the 
purchase money that each paid in buying the goods ; and Peter says 
to John, My part of the gain is really a handsome sum of money ; I 
wish I had as many such sums as your part contains dollars ; I should 
then have $860000. I demand each man's particular stock in 
purchasing the goods. 

300. A certain gentleman, at the time of marriage, agreed to give 
his wife f of his estate, if at the time of his death he left only a 

daughter ; and if he left only a son, she should have -^ of his property : 
but, as it happened, he left a son and a daughter, by which the 
widow received in equity $2400 less than if there had been only a 
daughter. What would have been his wife's dowry, if he had left 
only a son t 

201. A merchant increased his capital yearly by 20 per cent., but 
takes from it annually $1000 for the support of himself and family. 
After he had carried on his business in this manner for three yean, 
he finds, after deducting the usual sum of $1000, that his capital has 

increased $200 more than f of the original sum. What was his 
original capital ? 

202. A, B, C, can build a house in 20 davs, B, C, D, in 24 days, 
0, D, A, in 30 days, and A, B, D, in 36 days. Suppose they all 
cmnmence the job together ; but that, after 10 days, A cut his foot, 
and eeased working ; two days afterwards, Bwascmnpelled to leaye, 
and at the end of 18 days, C was compelled to leave ; in what time 
would D finish the job ! 

203. If 15 oxen eat 4^ acres of grass in 2 weeks, and 24 oxen eat 
14f acres in b weeks, how many oxen will eat 48 acres in 8 weeks, 
the grass being at first equal on every acre, and growing uniformly? 

Art. !M4« We have shown, hy a diagram, (Art. 180,) that lAe 
square de9cribed upon the hypothenuse of a right-angled triangle i$ 
tqual to the sum of the squares described upon t£s bass and perpem&ci^ 
liar ; hence, when any two sides of a right-angled triangle are given, 
we can easily find tne third side. 

When the b^se and perpendicular are given, we canfindihe hypothe- 
nuse by extracting the square root of the sum of the squares of the base 
and perpendicular. 

Whm the hypothenuse and either of the other sides are erven, we can 
find the third side by extracting the square root of the difference of the 
squares of the hypothenuse ana given side, 

204. There is a right-angled triangle, the hypothenuse of which 
is 90 feet, and the perpendicular 54 feet ; what is the length of the 
base! 

205. What must be the length of a ladder that will reach a win- 
dow 24 feet from the ground, 3ie foot of the ladder being placed 7 
feet from the wall of the building ? 

206. A line 244 feet in length ViW wwiV ttom^CsjA Vs^^'^'^^'^^^ 
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of a ibrt, Biloited on the haak of a mer^ to its o]^poaite aide ; &e 
met ta knowa to ke 940 feet in width ; what is the height of the 
valla of the feet t 

S07. There is a reetangular adiool-room, 73 feet in length, and 44 
feel in width ; what is the number of feet from the' centre of the 
foom to either earner t 

908. A and B start from the same place ; A travels 131 miles 
dhreotly nordi, and B, in the same time, travels 144 inilea dii||ict]y 
west. How many miles are they from each other ? <■. 

909. There is a loon 18 feet in length, 1^ feet in breadth, and 13 
feet in height ; what muat be the length of a line that will reach 
from a comeff at the bottom to its opposite diagonal comer at the 
top? 

910. Siq>pose a ladder 30 feet in length to be sojplaced in a street 
as to readi a window 94 feet from the ground, oi^one side of the 
street, and, without moving the foot of it, will reach a window 18 
feet fkom the gioond, on the other side; what must be the width of 
the stieet ? 

911. Suppose a pole to stand on a horizontal plane 96 feet in 
he%ht above the aurfaoe ; at what height from the ground must it be 
cut off so that the top of it may fall on a point 48 feet from the bot- 
tom of the pole, the end where it must be cut off resting on the up- 
right part! 

NoTt. y the squetre ef tie base or perpmdkular of any right* 
m^^ $riangk be nUraoUd from the tqueare of the sum of the other 
4w0 eideiy mm the reamimder divided by twice their sum^ the qyalieM 
mdU be the length of the itequired perpendicuiar or base, 

918. T^ere are two columna in the ruins of Penepolis left stand- 
ing upright ; one is 70 feet above the plane, and thh other 50 feet ; 
» a attaiglU line between these, stands a atatue, 6 feet ia height, 
the head A which is 100 feet fzom the smmnit of the higher, and 80 
feet from the lop of the lower column. Required the distance be- 
tween the tops cC the two eolunuis. , 

913. Thiee poles, each SO fe^ loi^^, were erected on a plain se 
that the upper ends met, and the lower ends were 60 feet apart, 
\Vhat length of n^e was reqtured to reach from their poiot of meet- 
ing to the ground ? 

814. What is a mean proportional number between the numbers 
98 and 144! 

Note. A mean proportional between two given nunAers i» a nvm- 
her whose second poiver ts equal to ike product of those numbers. Hence, 
the square root of their produa must be the mean proporHonal required, 

915. What is a mean proportional between 35 and 289 % 

916. A circular pavement contains 15635 square yards; what 
must be die length of the side of a square which shall contain the 
same number of square yards ! 

NoTS. The area of a square surface being equal to the square of its 
side, hence the square root of ant/ gtoen area must be tKe CengM of the 
Me of a square tMch ^^olf oentoin that orea. 
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217. It is required to lay out 100 acres of land in the form of a 
rectangle, wliich shall be twice as many rods in length as it is in 
breadth ; what must be its length and breadth t 

NoTK. ^ we extract the square root of one half the fCumber of 
square rods in the given quantity of land, this root must be the r eq u ire d 
breadth, 

218. Suppose I wish to set out an orchard of 600 trees so that the 
length shall be to the breadth as 3 to 2 ; how many trees must it be 
in breadth, and how many in length ? 

219. A farmer owns 4 pieces of land ; the first contains 4 A. 2 r. 
10 rods ; the second, 5 A. 1 r. 15 rods ; and the third, 6 A. 3 r. 20 
rods. The fourth is in the form of a right-angled parallelogram, its 
length being three times its breadth, and contains just as much land, 
as the other three pieces. The length and breadth of the fourth 
piece are required. Suppose there is a bam in the centre of the 
fourth piece of land, what most be its distance from each side and 
end, and from eac^ Qomer? / •' 

220. A saryeyor wishes to lay out a township, containing 640 acres 
of prairie land, in the form of a right-angled parallelopam, the 
leftgth of which is to be in proportion to its breadth as 4 to 1. Wlat ^ 
must be its length and breadth ? Supposing there is a tree standing; 
in the oentre of the township, 165 feet in height, what must be the ' 
dniknee from the top of this tree to the centre of each ^ide^ and to '■, 
each comer,. supposing the land to be perfectly level V 
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OF THIS CUBB ROOT. 

Art* 96ff • 221. The bushel measure is 18.5 inches in diame- 
ter, and 8 inches in depth ; and contains 2150.4 cubic inches. What 
must be the length of the side of a cubic box which will contain the 
same quantity T 

Note,. If we extract the cube roo$ of any given numier^ the root 
must be the length cf the side of a cube whadi wiU conimn Uie same 
quantity 

fiSl2, A carpenter was directed to make a cubical bin that should 
contain 25 bushels ; what was its length, breadth and depth? 

223. There is a granite pillar containing 187.5 cubic feet ; its ends 
are equal and parallel squares, and its length is 12 times its breadth 
or depth. Its length, breadth and depth, are required. 



PliOPOliTIONS AMOITGST lilNBS, SU&FACB8» 

ABTD SOI^IDS. 

Art* d88« Lines are proportional to each other simply as 
their lengths, since they have but one dimension. 

The areas of similar surfaces are proportional to each other as 
the 8(^uares of their like linear dimensions. 

TBe contents of similar solids are ^TO^t\icnisii \ft «M3tt.^<^^st ^ 
the oubea of their like linear dimenMLOiyi. 
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COMPARIftOir OF THB CORRESPONDIKO 
liliriSS OF SIMILiAR FIGURES. 

Art* 90T« Similar figures are those which have all their 
oorrespondiiig lines proportional. 

If the diameter of one circle is twice the diameter of another, the 
circumference of the one is twice, the circumference of the other. 

If the side of a rectangle is three times the corresponding side of 
a similar rectangle, all the other sides of the one are three times the 
corresponding sides of the other. 

If the side of a triangle is four times the corresponding siide of a 
similar triangle, all the other sides of th^ one are four times the 
corresponding sides of the other ; and the same principle is applica- 
ble to the corresponding dimensions of all similar surfaces and solids. 



COMPARISOHr OF PARTS OF THIS 8AMB 

FIOURB* 

. Art* 968* ** Finding the ratio of the diameter of a circle to its 
circumference, called squaring the ctrchj is a problem that has long 
pnosled mathematicians : but its further investigation is now gener- 
ally .abandoned, they being satisfied that the exact ratio cannot be 
found, while, for alf practical purposes, it was long since discovered 
with sufficient accuracy. 

Archimedes discovered that if the diameter of a circle be 1, the 

cirpumfe^sc^ wi}l be. between 3|^ and 3^f>,' and, hence he gave. 

the practical ratio as 7 to 22, or 1 to 3^. Mbtiub, ti German mathe* 
matician, established the ratio, for practical pnrjposes, at 1^3 to 355. 

LutiOLl* Van Ceulen, a Dutch mathematician, investigated the 
subject with ^at care, and carried the calculation much further 
than any of his predecessors. He proved that if the diameter of a 
drcle be 1, the circumference will be greater than 

3.14159965358979323846264338327950288. but less than 

3.14159965358979323846264338327950289." 
Enclosing the circle between an inscribed and circumscribing poly- 
gon* was the mode adopted by Van Ceulen. As we increase the 
number of sides, the sum of all the sides, or the perimeter of the 
polygon, will approximate more and more nearly to the circumfer> 
enee.of Uie circle ; and if we enclose the circle between two similar 
and corresponding polygons, the length of the circumference will be 
somewhere between the perimeters of the two polygons.- 

For practical purposes, it is usual to consider the circumference 
3.1416 when the diameter is 1 , this being within less than .00001 df a 
unit of the exact ratio. Assuming^ this ratio as accurate, if the diame- 
ter of a circle be 1, |. of its Circumference will be .5236, whi(^ is equal 
to the ciilfve arc upon one side of a regular hexagon ; and the side of a 
hexagon being equal to the radius of its circumscribing circle, hence 
t/i0 Bide is .5 ; so that the curve enceeda \\v^ BiVx^i^hl Uue .0236. Tlie 
radiua of a circle is a straigYnUne exXAiAm^ ^xonv^^^^rtca^^^ "daft 
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Mrire m nfeie n e e , or halfite dkmeter ; heaee its ratio to tfas 
etreumferoDoe wiU be as I to 6.8833. 

From this aasamed ratio, or ftom the more ftconrate ratio obtained 
by Van Ceulkm^ a nundier of proportional moltiplien and dirisors 
bare been found. See Art. 910. 

The ratio of the eirounferenoe of a etrcle to its diameter being as 
3.1416 to 1, as assumedy it leilows that the orrenm&renoe of any 
circle will be 3.1416^ime8 its diameter ; ajso, thai its dnmeter will 

be Mf f ^ ^^ .3183 of its cireumfevBDce : hence, if the diameter of any 
circle be multiplied by 3.1416, the product will be its circamference ; 
also, if the diameter of any cirde be divided by .3183/ the <|uetient 
will be its circumference. It also follows, that if the circumfer- 
ence of any circle be divided by 3.1416, the quotient will be its 
diameter ; also, if the circumference of any circle be multiplied by 
.i3l83, the product will be its diameter. 

It can be demonstrated that the circumference of a circle X by 
ojM f<mrth of its diameter ^»tho area ; also, that the square of the 
diameter X by one fourth of 3.1416 =» the area. And 3a410 X i 
or .5^ <«B .7894 ; henoe, if the squaroof the diameter of any eirclebe 
multiplied by .7854, the product will be the aiea;« And 1 -3^ .7854,v 
1.2732 ; hencoj if the square of the diameter of any circle be divided 
ij l.!!n^32, the quotient will be the area. 

It has been shown .that the area of a circle whose diameter Is 1 is 
.7854 ; therefore, its square root must be the side of a square whose 
area is equal to the area of the circle. The V .7854 =.8862 ; hence, 
if the diameter of any circle be multiplied by .8862, the product will 
be the side of a square whose area is equal to the area of the circle. 

The diameter of a circle being 1, its square is 1 X I ^^ 1> <uid the 
diameter 1 is equal to the diagonal of the inscribed square. Since 
the diagonal divides the square into two equal rightrangled triangles, 
therefore the square of the diagonal must be equal to the sum of the 
squares of the base and perpendicular, which are two of the sides of 
its inscribed square ; hence the square of the base or perpendicular 
must be .5, and V*^ = .7071, the length of the side of the inscribed 
square. Then it follows that if the diameter of any circle bb multi- , 
pJied by .7071, the product will be the side of the inscribed square. 

We have shown that the ratio of the diameter of a circled to a side 
of its inscribed square is as 1 to .7071, and we have also shown that 
the circumference of a circle to its diameter is as 3.1416 to 1 ; hence, 
the ratio of M diiksuanferentee of a cii^le to a %ide of its inscribed 
Sfiuare is as 3.1416 to .7071, and .7071 -^ 3.1416=* .925, a decimal 
ratio sufficiently exact for practical use ; therefore, if the circumfer- 
ence of any circle be multiplied by .225, the product will be the side 
of an inscribed sqtiare. If we divide the side of the inscribed sauare 
by 'SSd, the quotient will be the circamference of its circumscribing 
cii!cle. 

Since the side of the inscribed square is .7071 of the diameter of 
.its circumscribing circle, the diameter wiU be l-r- -7071 ««: 1.4142 
times the side of the inscribed square. 

The area of a sphere whose diameter ie 1 is 3.1416 ; and 3.1416 X 

^^^,5936, the solidity of a sphere nvYioqi^ ^Yasaft\stS&\» ^^sos^V^ 
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ikm mah(t» vf tt^r "phm be mnllMiod Vjp ^ «f it» diaanMr, ihm 
product will be its solidity. Ox if the eube of the diameter cf nvf 
iplMMEe be mnltmUed hy ^a3», tkeproduotwai be ite eolidity. 

.We. iniigkt illoitlniB Ibe netiMMt e€ findnrinearf odier rtttiee 
which are sometimes used in calciililioB; WheiMnrw we iad m 
deoiUBil rati^ hmtivtg referenee to a cii^y we mvf icsk nantei that 
it is deriired ia some way firom the islio of the diameter of a eiiel^ 
ft ite encurifeMoctt. 



COMPA&ISOlr OF SiMIIiAR SUllFACBi^. 

Art* 300* The areaa of surlaees, and the coutenta of solids,. 
when eacpressed in numbers of the same denomination ^ may be com? 
pared, and their prQportional ma^itudes expressed in a fractional 
fona» 



nafaeet tmd soHdg are those i»M^ have eUl their earm^^Md*' 
in^Jfnitimone properti&nal. 
TFho orasi ofeimtar wurfaees mretO'UKh other m the eqnaree fiffkeift 

fhe ratio of the square of the diameter of one circle to i!t» square 
of the diameter of another, is equal to the ratio of thd area of the one 
to the €trea of the other. 

In two sknilar rectangles^ the ratio of the area of the one to the 
mea of die other, is eaual to the ratio of the square of the side of the 
one to the square of uie corresponding side of the other ; and this ' 
principle i!s applicable to all similar efurfaces. 

S34. There are t^osimilaT rectangles ; their corresponding dimenr 
sions are as S to 4 : the area of ue smaller is 54 square yaids. 
What Is the area of the greater ? 

d25. There is a ciqiiare township of new land, each side of which 
measures 1020 rods ; what must be the side of a square piece of land 
that shall CQB^tain^ as many square rods 1 

906. There is a ciscular pavement 15 feet in diameter ; what must 
be the diameter of a eircle which shall contain 8 times the number 
ofsq^usre&etl 



COBfPARISON or SIMILAR SOI«IDS. 

J^Tt» 9TA» fhe contents of smukar soUds are to each other as 
the cubes rf their corresponding dimensions. 

287. There are fl cubes ; the ude of one of them is 3 iaebes^ the 
side oif the other is 4 inohes. How many times greatai; ie the eebe 
whose side is 4 inches than the cube whose side is 3 inches ? 

3 >^ 2X 3 =» 8» the nember of cubic inches in the smaller eabe. 

4 X 4 X 4 w 64» the number-of cubic inches in the peatei ei^w.; 
and 64 inches are 8 times 8 inches. Hence, we peroeive that when 
ikfi q^c^jaipoadinc dimeottoniR of two sinular sotids are t» eaeh other 
ae i? to. 1, the ooBtentB Bi« aa B v> \. 



When ike (kn«eipeii4iiig dbiieiiiiiioiis ue •■ 3 to 1, theco il iM I 

Wlien the ^xyrre^pcmdiAg dimeiiBioiii ue m 5 to 6, the oontsmft 
are as 125 to 216, &c. 

9S8. Them is a cubic box whoee side in 18 inches ; wfattt moBt 
be ^le efde of « cubic box which shall coiktaiB 9 t^BMS a»BMiiy cubic 
inchest 

QIS9, Theve is a cubic block of granite whoee side is 34 inehee ; 

what must be the side of a block that shall contain ^ as many cubic 
inches f 

$30. If a oubic block of granite, whose side is 13 indies, weisli 
166 pounds, what will a cubic block of the same kind weigh, ^e aicC 
of which measures 36 inches? 

' 331. If a cube of Swedish iron, whose side is 18 inches, wei^ 
486.876 pounds, what will be the weight of a cube of the same kind 
of iron, ue side of which is 18 inchest 



COMPARISON OF DISSIMILAR SURFACRS. 
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* AJrt* 9H • Hie area of a circle is equal to the area of a tri- 
jAgJc of wbioh the radius of the circle ia the.perpendicttlar^aii4 the 
circumference of the circle is the base. 

From this analogy we derive the rule for finding tbe area of a cir- 
^e, yiz., Multiply half the circumference by half the diameter ; or, 
multiply the circumference by one fourth of the diameter. 

llie area of a circle is .7854 of its circumscribing square, and the 
axcfi, of an ellipsis is .7854 of its cirsumscriblng parallelogram. The 
square root of the product of the transverse and conjugate diameteni 
of an eUip8i8,|is t^ie diameter of a circle equal in area to the elUpais. 
The area of a triangle is equal to half the area of a parallelogram of 
equal base and altitudes ; hence the rule for finding the area of a tri- 
aagle is to multiply ^e base by half its perpendicular height. 



GOMFARISOW OF DISSIMIIiAR SOLrlDS. 

Al^ 9T3* '^^ A» the dtck, in surfimes, contains tbe greatest 
«ViTfaoe within the same bounds, so the sphere^ in solids, cootains the 
greatest solidity within the same surface ; there being no comers in 
the one or the other. Both in solidity and surface, the nkhere is } 
its ciscuiBsodbiBg cylinder) if we take into coosideration w surface 
of the ei^i of the cylinder ; the surfs^eof the sphere being equal to 
the curve surfiice of the cylinder, without its ends«" 

^' If the diameter of the sphere be 1 inch, its solidity will be .5336 
of an inch ; snd the solidity pf the circumscribing cylinder will be 
•7854 of a cubic inch ; of which .5236 is just }." 

'^ The surface, of an inch gk>be is 3.1416 square inches ; and the 
jcurve surface of an inch cylinder is 3.1416 square Miches^ to which 
.7854 being added for each end, we have the whole auxiace 4.TV^ 
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•foam inehes, of whioh 8.1416 the mitfaee <if the fldbe is jiuit | ; so 

that both in solidity and surface the globe is } of its dTcumBQcibing 
eylinder. The svrfitoe of a sphere is equal to four times the area of 
a great circle of it." 

*' Surface inoreases te the square of its linear dimensions only, 
while solidity inereases as the cube of the linear dimensioDs of the 
solid body ; a globe 2 inches in diameter has four times the surface 
of one only an inch in diameter, and it has 8 times the solidity. If 
the diameter of the base of a cone be equal to the perpondiculai 
height of the cone, then the solidity will be half that of a sphere 
whose diameter is equal to the base of the cone, and | of a cyUnder 
of the same base and altitude as the cone." 

From which it appears, that, the height and diameter being equal, 
the solidity of a cane^ sphere and cylinder, ace as 1, 2, 3. If a cylin- 
der of equal diameter and height be made to contain 3 pints of water, 
and a cone of equal diameter and height as the cylinder be introduced, 
one pint will run out ; and if the cone be taken out, and a sphere of 
the same diameter be introduced, another pint will run over." 



PRACTICAIi (tUKSTIONS IN M»NS99>ATIOX. 

^ ■ - . 

Art* fSTS. 23d. There is a circle 60 feet in diameter ; what 
is its area? What is the difference between its inscribed and cii^ 
cumscribing squares ? 

28S. There is a hollow cylinder 9 inches in diameter,' and 13 
inches in length ; what part of this cylinder would be filled by the 
largest square prism that could be placed within it t 

234. There is a hollow globe whose inside diameter is 9 inches ; 
what is the side of the largest cube that can be placed within it t 

235. There are 4 cubic boxes ; the inside dimensions of each meas- 
ure 12 inches. Suppose a globe, 12 inches in diameter, to be placed 
in one of them ; a cylinder, 12 inches in diameter and 12 inches in 
length, in a second ) a square pyramid, whose side and perpendicular 
height are each 12 inches, in a third ; and a cone, whose diameter and 
iierpendicular height are each 12 inches, in the four^. What num- 
ber of quarts of water would be required to fill ei|ch of the boxes, the 
solids remaining in them? 

236. What will be the expense of painting the walls of a room 
which measure 75.5 feet in compass, and 13.5 feet in height, at 10 
cents a square yard ? 

237. The length of a room is 20 feet, its width 18 feet, its height 
12 feet ; what will the coloring of the walls come to, at 13|| cents a 
square yard ; deducting a fireplace, 6 feet by 4 feet, and 4 Win<]b>ws, 

^ each 6 feet 6 inches by 3 feet 9 inches? 

238. What will be the cost of paving a rectangular yard, the 
length being 91 yards, and the breadth 15 yards, in which thfere is a 
foot-path, 5 feet 3 inches wide, running the whole length of the yard ^ 
the path to be paved with broad stones, at 36 cents a square yard : 
and the remainaer of the yard with bricks, at 24 cents a square 

jrttrdl 
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S99. Whai will he the expense of paiating a coaioal spfan, of 
whick the height is 60 feet^ and the diameter at the baae ia 10 feet, 
at 15 cents a square jard ? 

d40^ A gmtlaaiaa has a bewliAg-gMen SOO feet kmg and flOOieet 
bTimd, ii^uekfa&wiahes 40 laifla a toot higher^ hy mfianaof tkaeaiii 
dog out of a ditoh which announda it. To what depth moit tke 
ditoh be dug, sappoaiag its breadth to be 8 feet! 

341. What wonJd be the eest' of excavating the New York a»d 
Eiie Csnaly sMppesing it tcr he 360 miles in lei^th, 40 feet in width 
at the anfeee, d8 feet in width at the hotuim, and 6 feet iad^pth^at 
25 cents a cubic yard ? 

842. Suppose the wheels of a railroad ear to be S feet 9 inehes in 
diameter, what muabet of reerolntions do thegr mtke in a miimti, 
when the caxe aro mnning at the rate of 85 milea an hour? 

843. The oonrtohease in Boston, has 8 gvamte pilkra, eaek 86 feit 
6 inehes in length, 4 feet 6 inches in diameter at the bsee, uid S-feet 
6 inehes in diameter at the top. What number of enkie fef t do 
the^ contain ; and what is theiT weight, allewmg a eskh feet to 
weigh 8760 ounces ? 

844. There is an elkptieai paremeBt ; its longnr diamete^ li 00 
feet, and its shorter diametMF 60 feet. What ia its tank* WiMt 
would be the area of its circumscribing pasallekigram t 

845. A gentleman haa a Aeweivgarden, 186 feet in length, and 180 
feet in breadth, which is enelo^ by a bride wall, (except the 
entnvwea,) 4.5 feet in kei^^t, and 18 inches in Ifaiekneaa, th^r Wall to 
be indnded within the limits of die garden. OppeeHe the eentmef 
the gavdoBy on eaehside^id end, there is a gate f feet in ^indth, and 
in the centre of the garden there is an elliptical pond, whose longer 
diameter is 60 feet, and ahorter diaaBeter 40 feet, around which there 
ia a gravel-walk 6 feet in width ; there is also a waMt 6 feet in widdi, 
next the wdl around the garden, and from each gate to die walk 
around the pond. What number of square feet are there in die 
garden, exdasive of the pond and walks, and what namber of brieloi 
will be required to buitd the wall, allowing eadli briek to be 8 inches 
long, 4 inches wide, and 8 inches thick ? 

£i6. A tract of land is to be laid out in the form of an equal 
square, and to be enclosed with a post and rail fence, 5 rails high, so 
that each rod of fence shall contain 10 rails. How large must said 
square be, to contain just as many acr^ »$ there are rails diat en* 
close itf 

847. A carpenter was directed to make ah ibe^ehest 6 feet in lengdi, 
3 feet 6 inches in breadth, and 8 feet 9 inehes in depthi meaaimng 
inside, and to make it of plank 8 inches ip thickness. What puoir 
ber of feet of plank, board measure, will be required to make it, al- 
lowing 10 per cent, for waste 1 What will be the oos( of the pl^nlL 
at $84 per thouamd feet, board meaaurel What ia the «q»aaitj of 
the chest in beer gallons t 

Note. MercharUchh hoards arei vsudUy 1 inch in thickness ; hence ^ to 
reduce the superficial contents of plonk to board measure, tmU^ly the 
superficial contents by the thickness of the plank, 
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948. There is « guden 100 feet in length, and 80 feet in breadth. 
On each eide and aid of the garden there is & border of uniform 
width, which contains just one fourth of the whole area of the gar- 
den ; what is the width of the border ? Within the border, on each 
ade and end, there is a graTeled walk which contains just one eighth 
of the whole area of the ff»rden ; what is the width of the walk? 

849. Four men. A, B, U and D, purchased a grindstone 00 inches 
in diameter, and of unifonn thiclmess ; how much of its diameter 
must each grind off, to hare an equal share of tiie stone, if A first . 
grinds his share, then B, then C, then D, making no allowance for 
ue eye I 

950. There axe 9 apple-tiees in an orchard, standing GO feet apart, 
and each tree 40 feet fiom the wall which endoees the orchard ; 
what is the shortest distance dist a boy must pass oyer, in running 
from one tree to the wall, and then 4o the other tree I 

951. There is a square pyramid ; eadi side of its base is 30 inches, 
•ilB perpendicular height is 190 inches ; which is to be divided, by 
•ections paiaUel to its base, into thrte equal paits ; the perpendienUff 
height of each part is required. 

969. The siaes of two square pieces of land are as 3 to 5, and the 
mm of their superficial contents is 30000 square feet. What is the 
length of a side of each pieeel 

^. A lady purchaeed three pieces of doth, yKyjng as many cents 
a yard for eadi piece as there are yards in the piece. The whote 
^number of yards purchased was 36, and the prieesef the three pieces 
were proportionate to eadi other as 4, 0, 16. The whole ooet^the 
three pieces was $4.64. The whole number of yaids in each piece 
is required; 

964. There is a box in the form of an exact cube ; each of its sides 
is 16 inches, measuring inside. What is its capacity in cubic 
inches ! What is the solid contents of the largest globe that can be 
placed in this box ! What is the solid contents of the largest cube 
that could be placed within this globe, if it were hoUow, supposing 
its inside diameter to be 14 inohes? 

NoTB. Themde of a cubic boXy and the diameter of ike Uargest globe 
that can be placed within it, are eqtud, 

} 77ie inside diameter of a hollow globe, and the diagonal if the largeat 
cube that can be placed with^ it, are also eaual; and one third of the 
square of the diagonal of a cube is equal to the square of the side tf the 
cube; hence, its square root must be the side of its inscribed aie, 

956. Suppose a ball, 36 inches in diameter, to be dressed down to 
a cube ; what would be its sizet 

956. How large a globe may be tamed out of a cube, whose side 
IS 36 inches in length? 

957. Required £e side of an equilateral triangle, that may be in- 
scribed in a piicle 00 feet in diameter. 

. 968. There is a certain piece of round timber, 94 inches in diame- 
ter ; required the side of an equilateral triangular beam, that may 
he hewn from it. 
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859. In tuming a one horte chaiae in a ring, it was ofaaerrej. that 
tlie outer wheel nMde two turns, while the inner wheel made but one ; 
the wheels were both 4 feet high, and supposing them fixed at 5 feet 
asunder on the axle, what was the circumference of the track 
described by the outer wheel ? 

260. A farmer, having a quantity of wheat to measure, finds him- 
self without a YMel to measure it in. He accordingly made a box 
15 mcfaes square, but could not tell precisely the depth necessary, 
that it might contain just a bushel. What must be its depth ? 

The ci^^ity of a standard bushel is 2150.4 cubic inches ; and 
this, divided by 15 X 15sk 225, will give 9.55 inches, as the depth. 

261. What must be the depth of at;ircolar measore, whose inside 
diameter is 13| inches, to contain a half bushel 1 

262. What must be the depth of a circular measure, whose inside 
diameter is 10} inches, to contain a peck ? , 

963. What must be the depth of a circular measure, whose inside 
diameter is 8| inches, to contain a half peck ? 

Ji64. What must be tibe depth of a circular measure, whose inside 
diameter is 6} inches, to contain two quarts ? 

265. What must be the depth of a circular measure, whoae inside 
diameter is 5} inches, to^contain a quart! 

266. A carpenter was directed to make one dozen cubic boxes, 
eadi to contain 5 bushels ; what must be the inside dimensions ot 
each box! What number of ieet of boards would be required to 
make them^ allowing 12i| p^cent. for waste? 

267. How many acres are contained in a square field, the diagonal 
of which is 20 rods longer than either of its sides ? 

We may assume a square of any size, and find the eaxess of the 
Sagonal; then institute the proportion^ as the excess thus fauna is to 
the eiven excess, so is the. mae of the assumed square to the side of the 
required square, 

268. What will be lia side of the largest stick of square timber 
tint can be hewn from a log 12 inches in diameter at the smaUer 
end! 

269. A pine log is 30 feet in length, and 3 feet 9 inches in cir- 
enmference, at the smaller end ; what number of cubic feet of timber 
will it make when hewn square? 

970. What will be the expense of painting a conical spire, of 
which the perpendicular height is 75 feet, and the diameter at the 
base 15 feet, at 20 cents a square yard! 

271. A stone-house is 50 feet long, 34 feet wide, 20 feet high, to 
the eaves, and the gables rise 9 feet above the eaves : 9 feet of the 
walls are 2 feet thick, the remainder to the eaves ^ feet thick, and 
the gables 1 foot thick. How many cubic feet in the walls! What 
did uie building of them come to, at $1.25 per perCh, no allowance 
being made for windows, doors, &c. ! 

272. A church spire is to be built in the form of a hexagonal 
pyramid, each side of the base being 10 feet, and its perpendicular 
height 80 feet. Within the spire is to be a hollow cone, 15 feet in 
diameter at the base, and so running uip aa to loa^i^ ^Ibdb ^iS&si ^^ ^^cts^ 
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•pire as thick at the top of the eo&e aa at the bottom. How many 
eulHC feet will the spire oontain f What will -be the expense of painf- 
ing the surface of this spire, at S6 cents per square yard? 

S73. A New England fermer left the place of his nativity, sad 
emigrated to the new state of Iowa, where he purchased a sqaare . 
mile of new land, and built a house in its centre. He gave equal 
portions of this square mile to each of his four sons ; and the share 
of each son was enclosed within one of the four largest circles that 
could he deseribed within the square mile, and not intersect each 
other. Each son built a house in the centre of his circular piece of 
land. What part of the square mile has the father left, and what 
number of acves does it contain t What is the number of acres in 
each son's share? What is the distanee from each son's house to 
his father's hooael What is ^e distance from each son's house to 
the house of each of the other three 9 

974. A mason was directed to build a brick cistern, of suffieient 
capacity to contain 2000 imperial gallons. Supposing its inside 
dismetar ts be S^set, and the top to be arched in the fbrm of a hem- 
isphere, what must be its depth inside, measuring from the eenlmef 
me arehl Snpposing the walls to be 19 inches in thickness, what 
number of bricks 8 inches long, 4 iqehes wide, and 9 inches thi^, 
will he required to build it? 

976. A had a eireular meadow, and agreed that B should hays the 

frlTilJags of ^rasing his three hsrses, at $9 per acre, as follows: 
[e was to drive 8 stakes in the ground, at si»^ distaoees asunder 
that when the horses were attach^ severally to them by ropes, they 
might graze over the ^rea^eat possiUe quantity of ground in the cir^ 
61e» without encroaching on each other's premises. After the graz- 
ing was over, it was found that just one acre of grass remained un- 
touched, at the centre of the meadow. It is required to give the 
distance asunder of the three stations ; to find the length of the ropes 
used to confiRe the horses ; the quantity of land in the meadow ; 
and the ainount paid by B fbr what his hones grazed over. 

976. A gentleman has a garden 180 feet in length, and 190 feit 
in width, in the centre of the garden there is an elliptical pond, 
whose kwiger diameter is 36 feet, and shorter diameter 94 feet ; the 
pond is enclosed by a waU of granite, 3 feet in depth, and 18 inohss 
m thickness. There is a graveled walk aroimd the pond, 4 feet m 
width, including the wall. What number of square feet of land does 
the garden contaiii, exelusive of the pond and graveled walk ? What 
is the number of square feet in the pond ? What number of squaM 
feet in the iiralk? What nnmber of cubic feet in the wall? What 
number of square feet ki the fece of the wall and top ? 

Note. Jlie drcun^erence of an ellipsis may be found by mukiplying 
the square root qf half the sum of the squares of the two dUmeUrs by 
3.1416. 
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MISCELLANEOUS PROBLEMS 

AND RULES. 

Art* 974* " Thi sum and quotient of two nuB^hers giyen, to 
find the nomben. 

Rule. Divide the sum by the quotient -^-l; the result will be the less 
nundfer sought ; from which, by subtraction, the greater number is 
readily foimd. 

Example. A and B played at marbles. After A had won ser- 
eralj^ey found that each had 70. A wishes to know how many he 
has won ; but only knows that B had, at the commencement of the 
play, four times as many as he. How many did eadi begin with ? 

Art* QffSm The sum and product of two Dombers giyen, to 
find the numbers. f 

Rule. Drom the square of their sum, take four times their nroduct, 
and the square root of the remainder will be the difference of Me num- 
bers. Then proceeaas in Art, 123. 

Example. Fiye hundred rods of fencing are necessary to enclose 
a certain rectangular farm, which, at $22 per acre, will cost $1980. 
Required the length and breadth of the him. 

Art* 97S* The sum of two numbers and the sum of their 
squares given, to find the numbers. 

Rule. FVam the square of the sum take the suni of the squares, 
and half the remainder will be the product, J%en proceed as m Arts, 
975 and 123. 

Example. A and B have 50 guineas between them, which are 
to be so divided that the sum of 3ie squares shall be 1300. How 
many had each, supposing A to have the greater number! 

Art* 9T7* Given the sum ^of two numbers, and the difi^- 
enoe of their squares, to find the nuinbers. 

Rule. Divide the difference of their squares by their sum, and you 
will have the difference rfthe numbers. 

Example. A man has two square ftnns, one oontainiiig 1000 
acres more than the other ; and to enclose both with a fisnoe 10 rails 
high, and 2 paneb to the rod, requires 64000 rails. How many 
acres in each! 

Art* 378* The sum of the squares and the difibrenee of the 
squares of two numbers given, to find the numbers. 

Rule. From the sum Ud^e the d^erence^ and half the remainder is 
the square of the less; which, taken from the sum of the squares, will, 
of course, give the sqitare of the greater. Then extract the square root 
to find the numbers, 

' Example. Two companies of boys went in search of nuta^ a33i<l 
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each boy got as many nuts as there were boys in his company. 
Mef«o<rer, all the boys in the larger company got '996 tints more than 
all the boys in the smaUer ooiapmy, and the whole number collect- 
ed was 1035. How many boys were there in each company ? 

JLwtm 979* Given the difference of two numbers, and thar 
product, to find the numbers. 

Rux^s, To the square of the difference add four times the product, 
and the square root of the sum will be the sum of the numbers. Then 
proceed as in Art. 123. 

Example. Two travellers, A and B, wexe asked how £ur they 
had travelled. A said he had travelled My miles further than B, 
and B said that if the number of miles, that be had travelled were 
repeated once for every mile A had travelled, the distance would be 
no less thim 76000 miles, whioh would reach three times round the 
eardi. How fiur had^rach travelled! 

Artm 980« The difference of two numbers and their q^wotiispt 
given, to find the numbers. 

Rule. Divide the difference by the quotient, less 1, for. the smaUer 
number^ and add it to the difference, for the larger. 

Example. Says a ftther to his son, ** I am 10 times as old as 
you, and I wafi 45 years old when you were bom. 'I What is the 
age of each ? 

/ Art* 9$ tv G4?e« tlie diieimce of two nniiibedB, and the «um 
of . th^ «qu9^«Mb to %d the nn^bers. 

Rule. From tunce the sum of the squares, take the square ef the 
d^erenee; the square root of vm remdmdffr utiU be the turn ef the 
numbers, 'fhen proceed as in Art. 103, 

Example. The perpendicular of a right-angled triangle meas- 
ures 10 rods more than the base^ and the h jpothoieittEe is SO xods ; 
required the area. 

Artf 383» The diftnence of two nmnbers, and the diifer- 
ence of their squares given, to find the niraibeKB. 

BuiA JMivide the deference of the squares by the difference of the 
mun^s ; tie quotient wiU be the mm of the numbers. Then proceed 
us t» Art, 133. 

Example. A field of com is 10 rods longer than it is wide, and 
the sqaane eC tlie width is 700 less than the square of the length. 
What is the area-ef the field 1 

ATtm 9S8» The product of two numbers^ and the sum of the 
squares given, to find the numbers. 

Rule. Add twice the product to the mm of the squ&tes ; the square 
root of the ifum mil be tli sum of (A« numbers, Th^ proceed as in 
Art. S75, 



EzAMPLB. The dittonftl of m reetangnlax SO tfere lot is 100 
loda, wad it mi tea T«di wogGt tfam wide. Wk»l ate tiwleiiglll mi 
bz^aitliof thelotf 

A.Ft« 984* Giyen tl^e product of two Qumbezs^ aad the ilif- 
ftreflM of ^eir eiq;iMte8, to find the numbers. 

RuLV. Add one, fourth of the swore of the differmoe of squares 
to the square of the product; find the sqtutre root (^ the sum; from 
this root take ha^ the difference of squares, and the square root of the 
remainder \mU be the less number. 

EzAiGPUBv A bouf bt a piece <tf 'eleUi) giving ae toany doHan 
per yard ae there were yoide; wkik B bou^ a finer pieces gi^iair 
likewise as many dolkurs per yard as tkere were yards : and il was 
found that B's cost $28 more than A's ; and haa B paid the same 
rate per yard that A paid, his eloth WouM have coeft hi^ $48. 
What did each pay, and what q[itantity of eloth did each purc^a^ ? 

Art* 38S« The piodiiot of two wimbeas and ibeix queCieiifc 
given, to find the numbers. 

ttOiM, Dmde the froduu by the fuotient, emi the square foot of 
the result will be the less number, 

BxAMSMft. A boii^t a qnatttfty of oalko for $9.0^, itod the 
number of yards was §^ ^msa the immbaref loents hegare peryaNL 
Who^^id 1m give per ynrd^ and how many yaids did &bay 1 

Af't* 3S8* Given the product of two numhexBy and the aquaze 
of the difiference, to find the nmnbers. 

RuLS. Add four times the -product to the square of the difference^ 
mi the square root of the sum will be the sum of the numbers, tlliin , 
honing the sum andpr&ductf proceed els in Art, S75. 

' ExAHPSff. Being engaged in laying out an oblong garden^ wflich 
cofittiiBed just am aere«nd a half, I fonnd thai httving cut crfT from 
one end a square area, the greatest square that I could form in the 
renainder eautaiaQd just 64 square rede. What wefe the length 
and Iveadlh of my garden 1 

Art. S87« The quotient of two nmnbers and the sum of 
their squares given, to find the numbers. 

RuLB. Divide the sum of the squares by the square of the quotient, 
phis I ; and the sqmare root of the result wHl be the less number » 

EtAttt»LiB. A and B paid $100 for cloth, each paying as many 
dollairs per yaid as he bought yaids, and A bought | as ihany yards 
as B. How many yards did. each buy t 

Art* 388* Given the quotient of two numbers, and the 
difierenoe of their squaies, to find the numbers. 

Rdli. Diside the difference of Hieir squares by the stfuate ef thi 
gstatisKt kts li the square roei 6f tUs rssuk^g <fttAiU«i «^ V ^ei«i 
J!sss number. 



ai2 mmomjUMEom pboblbmb and roubs. 

ExAMPLt. A aad B boa^t doth, eadi paying m manj doUsn a 
yud as he boa^ht yards ; a^ B bought 1| tunes as maDy yards ss 
A, and paid for it $38 more than A paid. How many yards did 
each buy ? 

Art* 380* The quotient of two numbers and the square of 
their sum given, to find Uie numbers. 

RuLX. Divide the square of the sum by the square of the quotient 
phis I ; the square root of the resulting quotient vnU he the Use 
number. 

Example. Says John to Henry, 'I have three times as many 
cents 88 you have, and if bodi were added together, and expended in 
apples, at as many apples for a oent as there are eents, they would 
purehue 400.' How many eents had eaeh boy t 

Artm 380* The quotient of two numbers, and the square of 
their difference given, to find the numbers. 

Rule. Divide the square of their difference by the -square of the 
quotient leSs one. The square r&ot of the resuUing quotient wUlbe the 
less number. 

Example. The ratio of "twtf numbers is 7, and the square oi their 
dififerenoe 334. What are the numbers 1 

Ajttm HOI. Given the square of the sum, and the aam of the 
squares, pf two numbers, to find the numbers. 

Rule. From the square of the sum take the man of the squares^ 
and twice the product of the numbers wili remain. Then svbtract 
four times the product from the square of the sum^ and the remainder 
ufUlheihe square of the difference. Tfum^ having the square of the 
9um and, difference ^ extract the roots ^ and proceed as in Art. 133. 

' Example. The square of the sum d two numbers is 144 ; the 
sum of their squares is 80. What are the numbers?" 

AjTt* S03« ** Knowing the priee for whioh a thing is sold, in 
which there is as much gained per oent. as the artiole cost, to find 
the. original cost. 

" Rule. Multiply the price or sum soldfbr by 100, add the square 
qf 50 to the product; from the square root of this sum subtract 50, 
and the remainder unll be the first cost.^^ 

1. '* Sold a piece of cloth for J&56, and gained as much per 
cent, as the cloth cost me. What was the original cost ? " 
, 3. '*A, B and C, each contributed $300 to a common stodc, and 
went to the west to buy land. They bought 300 aores^ and in <Mvid- 
in^ it equitably it was determined that A allow 75 cents per acsre 
qiore for his land than B and C gave. How many acres did eaeh 
receive, and at what price? " 

Note. This, and like questions^ can be soloed by the following ; 

' Rule. ** JPVom the whole amount paid for the land, take the value 

at the given difference per acre; and reserve the remainder. MuUwly 

tie (rforesmd vakie^ at the differemoe in frice^ by four times the umole 

amaimt paid by him who^ yotd least per acre, o»d to t)ia yro^BMl «iii tKa 



.. EXCHANGE. Sift 

square of the reserved remainder; of i^e sum extract the square ro0tf 
and to it add the reserved remmnaer l)ivide the sum by twice the 
whoh number of acres, and the quotim^ uHU be the price per acre paid 
by himufho paid the kast per acre. The quantity is then ilfiUyJmid,^^ 
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SXCHAlTGi:. 

Art* 998* ErcBANOB, in oommetoe, is a term which design 
Bates that ikun of mercantile transactions by which the debts of 
iodividiials residinff st a distance from their creditors are paid by 
means of Bills of Exchange. 

, A Bill of ExcBiiNeB is a-written^order, addrewed to some per- 
son at a distance, directing, him. to .pay & specified snm of money to 
a third peison, or to his order, either at sight, sor aiter the expired 
tion of some opeoified time. For forms of Bills of ^change, see 
Art. 300. V 

, Bilk id Exehaage are bought and sold, and pass fien one isdiTid^ 
ual to another, like any other circulating medium. ii> 

*' The intzinsio Par of Eaaehange is the TSkw of the cutrency 
9i oiiB eountry eodmaled in the cmrreney of another, by eonqparing' 
the quanlityK>f gold and silver in their respeetire coins." 

The intrinsie value of the English soToreign, which r e pi iw outt 
the pound steiiing, is $4,861 in our gold, taken as a standara. 

The escAopi^ Ti^ue of the English pound is •$4.44|>, ftnd ftll'pre- 
■liumsase computed upon this standard. 

The coiiim^rda/ value of a Bill of Exchange on England is lis 
exchange value plus the premium it will bring in the market. 

Suppose bills on England sell at 9 per cent, premium. If we 
add to the exchange value of the pound sterling 9 per cent., the 
sittn is its oommerciad value. , / 

,, < EMhange value of 1 J^«b $4.4444*' 
I t^remium 9.per oent. ..=^ .399 4»» 

Conunercial value ax $4.8434-* 

1. A netehant in Boston wishes to remit to Liverpool J&475. 
1^ 6d., and puiehaaes a Bill of fkcchange fbr that amount, at a 
piemium of 8| per cfent. What does he pay fbr the bill, in Fedenll 
mlMiey') - 

2. A merchant in New York wishes to remit to London $5675.95, 
eschaage being at a premium of 9 per cent. WhatwiH be the 
amouiU; of his Bill of Exchange, in pounds sterling! 

Jn FiuKCB, accounts are kept in francs and cenHmss, I franc aae 
100 centimes. The value of a franc is 18.6 cents, on which value 
thftdrlrte of exohange is computed. The rate of exchange is some- 
times computed on the exchange valne of m dcrflar in franos and 
centimes. 

3. Whai must a merchant pay for a bill on Paris for 5000 francs, 
at aipiCroium of U per cent, t 

4.^ What most a merchant pay for «l\A\\ <i\llSa0^rft\st'lV\^Ss«»s^^ 
axeb^ge beiog at the jate of 5 tmofia 4(> CBa<\sa«a V^ ^^oft ^^^^k^V 
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914 BOABD MKASURE. 

BOARD MEASURE. 

BOABD R0UDi. 

Ajrt* 994* The rale used by surveyors of lumber, in Boston 
and yicioity, is 3 feet in length, of a square form, haying four equal 
and paralld sides. 

Each side is divided into four equal spaces by lines running the 
whole length of the rule, and each space is divided into equal parts, 
which are all nuBibered ; each number indioating the cantents of a 
board, in square feet, corresponding with its lengSi in feet and width 
in indies. 

At one end of the rule, the spaces on the sides are all numbered 
in succession, as follows : 18, 13, U, 15, 16, 17, 18, 19, dO, SI, S9, 
83, 34, 36, 86, 87 ; these numbers correspond with the lengths of 
boards to be measured, in feet. The uppor space on the first side, 
numbered 18, is used in measuring the width of boards, in inches ; 
this rule is also used with a ten foot pole, in measuring the length 
of boards, in feet. 

To ftdd the oonteni of a board, first ascertain its length in feet ; 
then apply the role across the board, and ascertain its mean widtii in 
inches. Suppose the board is 16 feet in length, and 15 inches in 
width ; on the space numbered 16, on the second side of thernle, and 
under 15 inches, we find 80, the number of square feet in the board. 

Suppose a board ia»88 feet long, and 18 inches wide ; on the space 
numbered 88 on the third side, and under 18 inches, we find 38, the 
number of square feet in the board. 

NoTi. Pktnks, joiSs and timber ^ less than six inches square^ are to 
he reduced to hoard measure. 

There is anodier board rule 3 feet in length, of an octagonal form, 
having eight equal sides or faces. 

On a line running round the rule at the centre, the faces are num- 
bered in auccession, as follows : 8, 9, 10, 11, 18, 13, 14, 15 ; smd 
each face is designated by the number on it, which numbers corre- 
spond to the lengths of the boards to be measured^ 

If the board is 13 feet in length, place the thumb on fiioe 13, and 
apply the measure across the board, and the number on fiuse 13 cor- 
responding with the width of the board will express the number of 
square feet in the board. Thus, if the width of the board extends 
from 1 to 15, the board contains 15 square feet. 

If the board is 14 feet long, it must be measured on fiice 14 ; if 
the board is 18 feet loujp^, measure its width on &ce 10, and ateo on 
face 8, and the sum of the two results will be the content of the 
board in square feet. 

There is also a folding rule, on the face- of which is a table to 
show the content oi^ a board from 1 to 80 feet in length, and from 6 
to 80 inches in width. 

The upper line of the table shows the length of* the board in feet, 
and the column at the left sVvowa \\\e width of the board in inches. 
If A bourd is 16 feet loiig, and \Cy'\tifC^ea^'vic^^iffiii>^<&^ 
oa the upper liae» tben undex \ft oa \\ii^\^''» W^^^wnw^ tisww^ 
that the board contains 13 and 4 tweVixXa wcasktfe fefcX..^ 



TIMBBR MEASraS, TONNAOE OF VESSELS. 8K 

TO MSASURK ROUND TIMBER. 

Art* 90S* <* The practical rule, used by surveyors, is to rmdti- 
ply the UnM in feet by the square of one fourth of the mean girth in 
inches, aa/M to divide the promut by 144 ; the quotient is the number of 
cubic feet. 

The girths of a piece of romid timber are 63.833 and 31.416 
inches, and its length 50 feet. What number of cubic feet does it 
contain ! 

62.832+31.416 

— -^ 5-4;= 11.781«X 50^-144 = 48.1916 

■ ■ 3 • 
cubic feet. 

Pine and spruce span, from 10 to 4.5 inches in diameter inclusiTO, 
are to be measured by taking the diameter, within the bark, at one 
J third of their length from the larger end. Spars are usoUy pur- 
chased by the inch diameter, and all under 4 iiushes in diameter are 
called poles. 

Spars not more than 7 inches in diameter should be 5 times as 
many feet in len^ as they are inches in diameter. Those which 
are more than 7 mches in diameter shoiil^ be 4 times as many feet 
in length as they are inches in diameter," 



TOHH AGS OF TBSSEI<S. 

Art* 99S* By a law of Congress, the tonnage of vessels is 
found by the following 

Rule, if the vessel is double-^kcked, take the length from the fore 
part of the stem to the after side of the stem post above the upper deck, 
the breadth at the broadest part above the main wales; half of thu 
breadth must be taken as the depth of the vessel; then deduct from the 
length three J^hs of the breadth ; nndtiply the remainder by the 
irwdth, and the promtct by the depth; divide this last product by 95, 
and the quotient is the tonnage. 

What is tike tonnage of a ship of the line, measuring as above, 
210 feet on deck, and 59 feet in breadth? 

59 -^ 3 9 39.5, the depth. 

310 — f of 59 = 174.6 X 69 X 2».5 -s- 95 Sits 3198.8 -f tons. 

If the vessel is single-decked, take the length and breadth as above 
diftctedfor a double^lecked vessel, and deduct from the length three 
fifths of the breadth, and take the depth from the under side of the deck 
plank to the ceiling of the hold; then proceed as before. 

The length of a single-decked vessel is 333 feet, the breadth 30.5 
feet, and the depth of hold 33.5 feet ; what is its tonnage? 

333 — I of 30.5 = 199.3 X 39.5 X 33.5 -5- 95 =» 1947.3 + tons. 

Carpenters' Rule. Measure the length of the keel, breadth of the 
bean, and depth of the hold, all in feet^ Dwide. iha olmli•^.^lfid -sft^dMsx 
tfth€ three JimeMUms by 95 ; the qiu)tient\otUbetl\ftVjrKntt%^* '^ ^«^^ 
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veuei is dauNe-decked^ ha^ the breodUi of the beam is taken as the 
depth of the hold. 

What is the tonnage of a single-decked tessel, whose length- is 
#S feet» breadth 20 feet, and depth 10 feet ? 

65X20X 10 -1- 05 » 136|f tons. 



Art* 397« "A horse travels 400 yards, at a walk, in 45 min- 
utes ; at a trot, in 3 minutes ; at a gallop, in one minute^ '^ 

if A draft horse can draw 1600 lbs. 23 miles a day, weight of car- 
riage included.'* 

'' The ordinary work of a horse may be stated at 22500 pounds, 
^raised 1 foot in a minute, for 8 hours a day/' 

^' A. horse power in machinery is estimated at 33000 IBe. raised 1 
foot in a minute ; but as a horse can exert that force but 6 hours a 
day, 1 machinery horse power is equal to lliat of 4.4 horses.'* 

The strength of a horse is equivalent to that of 5 men. 
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GRAVITATION. 

^ Artm Ii08« In bodies descending freely by their own weight, the 

velocities are aa the times, and the spaces as tbe^qvare of the times. 

The times^ then. wiJJ be 1, 2, 2. 4, flee, > ,. 

The velocities, tJieh, will be' 1, 2,' '3,4, &c. j 

The spaces passed through as 1, 4, 9, 16, '&c. ; 

And the t^poces. for each time as 1, 3; 5,. 7, 9, ^c.. ~ 

A/ body falling freely will descend trough lO^OSSS fe^ in ^e f&rst 

second of time, and will then have acquired a velocity which will 

carry it through 32.166 feet in the next second. 

Tablb exhOntkig the lUlation of Tkne, Space, tmd VetoeUi^. 
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32.166 
64,333 
96.5 

128.665 

160.832 

193. 

225.166 

257.333 

289.5 

;321.666. 

353.832 

386. 
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25 
-36 

49 

64 

81 
100 . 
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. 16.08 

64.33 

144.75 

257.33 

402.08 

579. 

788.08 

1029.33 

1302.75 

1608.33 
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3 

5 

7 

9 

U 

13 

15 

17 

19 
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.. 16^08 
48.25 
80.41 
112.58 
144.75 
176.91. 
209.08 
241.25 
273.42 
306^ 
337^75 
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Tojmd Ote Area of a Begvlar FeljigM, wAm tie ait aalf u gnai. 
BiiLE. — Mnltiplflhesqaareof Ihesidebr Ihe mhldplier oppotite 
to the name of Uie polygon in the foUowing taUe, and the ^odoct 
-win be the area. 



No. «f 
• idee. 


Son. 


AoglB, 


PoirgL,,!. 


Am, 


A 


B 


G 


3 


Trigon 


ISO'^ 


60'= 


0.433012 


?.. 


1.732 


..1773 


4 




90 


90 


l.OOOOflt 


r.4i 


1.4U 


.7071 


5 




72 


108 


1.72047'; 


t.MP 


1.173 


K-MW, 


6 


Hexagon j 


60 


120 


2,598076 


l.lSfl 


. R«l.u. 


)r,'.!^; 


7 




M^ 


laBf 


3.633912 


1.11 


.8677 




8 








4.83B42'i 


1 OM 


.Tri,-!;! 


1,3065 


9 




40 


uo 


6.18182J 


1.0fi 


,liH4r 


l,4filft 


10 




36 


144 


7,694208; 1.05 


.f.m 


l.filNO 


11 




■.u-,\ 


i"rV 


9,365540 1,04 


.5634 


1.7747 


12 


Dodecagon 


;io 




ll,196152!l,037 


.5176 


1,9318 



AiatUmid HKt ofAefntgovtg Taik. 
Hie third and fbnith colnimis of the table will gieatly facilitate the 

conatmctimi of these fignres, with the aid of the sector, Thiu, If it ia - 
reqniied to describe an octagtm, opposite to il, in colamn third, is 15 } . 
then with the chord of 60 on the sector as radius, describe a circle, 
taking the length 45 on Ihe same line of the sector ; marit this dis- 
tance olf on the circumference, which, being repeated uonnd the 
circle, will give the points of the sides. * 

The fourth column gives the angle which any two adjcnDiug sides 
of the respective figures make with each other. 

Take the length of a perpcDdicalar drawiffrom the centre to one 
of the aides of a polygon, and multiply this by the numbers in column 
A, the product will be the radius of the circle that contains the figure. 

The radius of a circle multiplied by the number in column B, will 
give the length of the side of the corresponding figure wbich that dr- 



— 1, diameter 

2. circumference , . 

3. diameter X -7071 . 

4. circumference X .2251 : 
B. area X '9003: 
6. side of a squi 



^side of an eqtial sqnare, ' 
of the inscribed square. 



7. 



10. square inches 
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,4112 = diaiu. of iucircnms. cirde. 
X 4,443 =circum. " " 

X 1,138 B diaUi. of an equal circle. 
X 3.345 =cii>cnm. " " 

X 1.273 => round inches. 
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, from Report of Professor WaUir 
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Deeignatim of FmL 


•1 

1 

01 






1^ 
^8 


.. Numberofcu 
feet required 
stow a|ton. 


. - Binmnioinik^ • - 




♦ .-.■ . 




i' T 


...\i "■ r . 




Cnsnberiaad, maximmm . 


1^13 


52.92 


10.7 


573.3 


2.13 


42.3 


" . Mgj||0|tlM • 


1.337 


54.29 


9.44 


532.3 


4J^3 


41.2 


Blossburgh ...... 


1.324 


53.05 


9.72 


522.6 


3.40 


42.2 


Itfidlothisn, «rge»e<; . . 


1J283 


45.72 


8.94 


438.4 


3.33 


49. 


" . - weragu . 


1^4 


54.04 


8.29 


461.6 


8.82 


41.4 


Newcastle • .... . . 


1.257 


50.82 


8.66 


453.9 


3.14 


44. 


Pictott . . • . . ^ a. . 


1.318 


49.25 


8.41 


478.7 


6.13 


45. 


Pittsburgh 


1.252 


46.8L 


8.20 


384.1 


.94 


47.8 


Sidney . 


1.338 


47.44 


7.99 


386.1 


2.25 


47.2 


Liverpool 


1.262 


47.88 


7.84 


411.2 


1.86 


46.7 


CfcMrer Hill . ... .... 


1.285 


45.49 


: 7.67 


359.3 


3.86 


49.2 


Canaeltaa, la. ... , 


1-273 


-47.65 


7.34 


360. 


1.64 


47. 


Seotcb . 


1.519 


51.09 


6.96 


369.1 


5.63 


4M 


JkwswmjionM, 




■- 


• 






.} ^■ 


Peach HoQntaiii . . . 


1.464 


53.79 


10.11 


581.3 


3.03 


41.6 


Fovest ImfNTOTemcDit • • 


l'.^77' 


-53.66 


ia.06 


577.3 


.81 


41.7 


Beaver Meadow, No. 5 . 


1.554 


56.19 


9.88 


572.9 


.60 


39.8 


Iiadni wanna • • . .* 


L421 


4&69. 


. 9.79 


493. 


li24 


.45.8 


Beaver Meadow, No. 3 . 


1.610 


54.93 


9.21 


526.5 


im 


40.7 


Ldii«[k . 


1.590 


55.32 


8.93 


515.4 


1.08 


40.5 


God. 




; 


J r 




- 


* 


Nsioral YiTginis ; . . 


1.323 


46.64 


8.47 


407.9 


5.31 


48.8 


Midtothkn . . . 


• • • 


32,70 


8.63 


2S2Ji 


10.51 


68 JS 


XXunberland 




31.57 


8.99 


284. 


3.55 


70S 


Wood. 


... 




Dry Pine Wood . . . .^ 

——'-*'— r-— — ' 


U I . 


«1.01 


4.69J 


98.6 


• • • 


106.6 



The above table exhibits the ultimate effects. As a safe estimate 
Ibr practical values, a deduction (fpr the ooals) of -^^ should be 
made. 



O-r ••('.*< 



BRIPXS, jpATHS, BTC. 

Vmensions: 



-5 



V t 



V «. .• .#1 



t:- 



Xf 



Common brick. , 8 to 7} X ^i X 2i inches. 

Front brick S^ X4X^ " 

20 common bricks to a cubic foot) wiien laid : 

15 " ** * ***«»«)€* of 8 in<rf^wallj-#hen laid. " 



Xaf hs are li to 1^ inches \>y laui CeclVikXeni^^vift'^QflBQii&f ^r^oqa 
^Darter of an inch apaxt, and a Xnindie e<a(li^Jttna W^. 
Sronrhridge fire-brick, 9| X H X^l VwiYa*. 



QSWnbJ-TAKXS. 



Sit 



WEIGHTS OF YABIOUS SUBSTATICE^* 



• 3' 



<U»U-M- 




Cast Iron ^-.^. . 
l^ofght Iron ^ ,. 
Steel .... . 


•^"^ • . • a . 


A.. ' 


. — * ■ 
• * - 


• • 


• 




• 'tff .V ? 




LeSid .!!!!!!/]. i .! i! i . 


Brass .,.. 


Tin 

"White Pine . . . 


. . ^,f^ .: 


.>• •• 


»»;•' 


M7 i»- 




Yellow Pine . . 












White Oak . . . 












I4v^e Oak . « . 












Salt Water (sea) 
Freshwater . . 
























Steam . . . « . « . 



-Oubie Ineh k 
poundg. 

.2607 
J2S16 
.2834 
.32118 
.41015 
.8112 
.263 - 
.0171 
.019 
.026 
.040 
. .03721 
.03616 



J^eights of a Cubic Foot of various Substances in oriimaflf use, 

..Pounds. ,.. Ponndi. 

Loose earth or sand . . . 95 Cla^riuid Stoned. .' . . .160 

Common soil . . . .' . .124 Oprk . ...... . . . 15 

Strong soil . 127 Tallow ..... . . » . 59 

C&y . . . . . *'* .•:.' f:i3»5, JBacl? r ,• ?•. • • 125:: 



A,' . ^%.t*^Jt. 



MAX. 

10 cubic yards of meadow hay weigh a ton. When 
taloen oat of large or old stacks, 8 to 9 yards will make a 

• 11 to 12 cubic yards of cloyer, when dry, weigh i^tpp^. 



' f .. ! ■ .--I " pJ ' 



HIWiS IN AN ACRE OF GROUND. 



40 feet apart 


. ..,,, ...27 bills. 


35 " " 


. . :^ ;' 35 " 


30 '5 " 


4a " 


25 /* « 


69 " 


20 " " 


108 « 


15 .«. « 


. . . .. .193 "■ 


l^'t^ « 


... ."^ 302 " 


10 " " 


435 " 



8 ieet apart 

6 « « 

5 « 

3i « 

a " 

2i ." 

2 " 

1 " 



u 
it 
ti 
It 
It 
ti 



. .... . 



. • * 



• • • 



• . • • 



. • • 



• •. • i^ 



• . • • 



• * •. , • 



the hay h 


ton. 

'.J 




^1 




1210 


it 


1742 


u 


3556 


it 


4840 


u 


6969 


(t 


10890 


a 


4356P 


(f 



«> 



n- <■: 



r -, 



TABLE OF GOLD AND SILVBR COINS. 



TABIiB OF GOIil> AKB SlliVlCm OOIKS. 

Art* 909* Coins of all nations, met with in circulatioii, that hafi 
been issued within a eenuiry ; showing their real worth in dollars and cents, 
also their commegr dal -ralue in trade. 

AUSTRIA. 





DeDominatioD. 


Dates. 


B«ign. 


$ c. 


OoU 


Ducat 


1762 to 1838 


Various 


2.27 


<( 


Do. Quadruple 


1830 


Do. 


9.13 


u 


SoTereign 


1778 to 1838 


Do. 


6.75 


Silver 


Riz Dollar 


1753 to 1840 


Do. 


.97 


tt 


Florin 


1788 to 1840 


Do. 


.49 


u 


Brabant Coin 


1753 to 1790 


Francis n. 


1.07 



BRAZIL. 



Gold 


Moidore 


1779 to 1819 


Various 


4.92 


« 


Half Joe 


1822 to 1838 


Peter I. and H. 


8.72 


SUver 964 Beis 


1810 to 1826 


John VI. and Peter I. 


1.08 


u 


1200 


1837 


Peter II. 


.994 




ORBAT BRITAIN. 




Gold 


Guinea I halveaAc ) 


1719 to 1760 


George I. to IIL 


5 


(( 


Do. 1 quarters { 


1760 to 1785 


Do. ITT. 


5.026 


u 


Do. f in pro. ) 


1785 to 1813 


Do. « 


5.055 


« 


Seven Shillings 


1806 to 1813 


Do. " 


1.65 


t( 


Sovereigns ( halves 


1817 to 1829 


Do. TIT. and IV. 


4.83 


<t 


Do. {in 


1831 to 1836 


William IV. 


4.85 


It 


^Do. 1 pro. 


1836 to 1839 


Victoria 


4.861 


<« 


Double do. 


1826 


George IV. 


9.719 


Silver 


Shiirmg 


1721 to 1840 


Various 


.22 


« 


Crown 


1822 


George IV. 


1.09 


ii 


Token 5 shilling 


1804 


Bank of England 


.997 


u 


Do. 6 " Irish 


1804 


« Ireland 


.992 






BRUNSWICK. 




Gold 


X Thaler 


1745 Charles 
1813 to 1838 Various 


7.812 


(1 


« do. 


7.90 






DENMARK. 




Gold 


Christian d'^. 


1775 


Christian VII. 


4.014 


(( 


Double Frederickd'or 


1811 to 1839 


Frederick VI. 


7.882 


u 


Frederick d'or 


1813 to 1839 


Do. 


3.932 






FRANCE. 




' Gold 


Louis d'or 


1776 to 1773 


Louis XV. 


4.79 


n 


Double do. 


1744 


Do. 


9.717 


a 


Louisd'or 


1786 to 1792 


Louis XVI. 


4.516 


It 


Double do. 


tt tt 


Do. 


9.119 


tt 


Napoleon of 20 f. 


1803 to 1814 


Napoleon 


3.841 


tt 


Double 40 f. 


tt tt 


Do. 


7.685 


tt 


Forty Franc 


1814 to 1840 


Various 


7.70 


tt 


Twenty do. 


tt it 


Do. 


3.85 


Silver 


Crown 


1726 to 1778 


Louis XV. 


1.081 


tt 


Half do. 


tt tt 


Do. 


.521 


tt 


Crown (half in pro.) 


1774 to 1792 


Louis XVI. 


1.091 


tt 


Six Livres 


1793 


Louis XVI. and Rep. 


1.093 


tt 


Five Franc 


1803 to 1838 


Various 


.932 






vnm. 




Gold /! 

" /J 


Fen Thaler 


\Ym \0 Vl^\Tt«^JKTO3S.U. 




^ive do. 


\m\i<)\si 


lWw\ox» 



TMMx: OF earn AND aa^ma. goimbl' 



3di 



^■^^■•H^^P^ 



Mxzieo; 



DanomtnatiiMa. 



Dates. 



Reign. 



Promiscnoos dates, coined at 

eight 4ifiereat mints^ yarying in 

value from $15,444 to $X5.679, 

average 

Promiscaons dates, cdned at 

tcnxt diflferent mints, Tarjring in 

valae from $00.94 to $1.0105, 

average 

Wilt average short Weight 

NSTHBRLAND8. . 



$ O. 



Gold 



Doabloon 



Silver 9QU«ni or 8 B«als 



Farts in projMortiba 

BUcat 

Ten GktUders 

Five do. 

Bttcatoon fiuid httns 

Ric Botla^ i ■ ■ - 

Guilder 

Joannese 
jBi^t Joft • 
jVioidore 
Otown halves 



15.534 



1.003 



Gold 

!. a: 

.:■ d 

■SUiver 

it 

m 

Gold 

a 

■' It' 



Various 
William!. 

Do. 
WIHiam, Sta^fth 
Louis Napoleon 
WiUiam t and Y. 



Ck)ld ITrederi^d'or 
** poulrfe do. 
« I Do. do. 

Gold [Imperial 

Ml Do; ' ^ 
SiJivcKiQouble, half ^ Fro. 

Gold Ipouble Attgui^td'or 



1770 to 1840 
1616 to 1839^ 

do. 
1766 to 1705 
1806 
VariooB 

PORTUOAIm. 

1730 John V. 

in propor'n Vanoos 
1714 to 1726 John X, 
1838 Maria 

PRlJfiSlA* 

11752 to 1812|Fted. WiUiam 
1800 to 1811 Do. m. 
1831 ^ ^ 'I Bb. 

RUiSIA. 

1756-tcm62|Elizabeth&:Cathanne 
1^66 to 178ipat^rine H. « 
1722 to 19^9]YiMious average 



■: 



2.258 
4.007 
1.994 
1.263 
LOSS 
.40 

17J24 
8.65 
6.488 
5.812 

3.95 

7.928 

7.972 



u 



Do. 



dp. 



Gold 



Doabloon and halves 
Fistoles or quarters 
Doubloons 
Escudo or eighths 
SilverlCob Dollar 
Globe do. 
Pillar'dDoilar 
(I fflislaoBen 









11784 to 1826 
|l837 

SPAIN. 

1789 to 1808 

1813 to 1822 

1751 

1809 to 1820 

1736 to 1770 

1736 to 1771 

1772^tol82& 



Fred. Aogustns 
Do. VI. 

Chafes V}. Ammt!^ 
Ferdinand 
Ferdinand VI. 
Do. do. 
FhU^p>and Chas. 

Do. 

Ofaas.. Fecdisumd < 

Various avAr^igA 



9.97 

-7.842 

JBO 

7.99 
7.946 

15.59 
3.90 

16.265 
1.906 
1.01 
1.008 



1707 to 1833 
DonUoons, to o(ii]im^4;.the nomina) «a& $15j6i)» shdald, aad gmrar- 
ally do, weigh the same aMt dollar, 17 dwt. 8i Sf^ 

XWITK) 0TATE8 OF N. A. 

GoldllagflesandFts. old liberty cap. previous to 1834 $10.66| 

5 $ do. before 1834 . . . . . $5.28 to 5.39 

5 " .« since 1934, N. 6. gold ' . \ . . . 4.89 to 4.93 
5^a « w u Carolinpkgpld . , . . 4fia^^.a^ 

One dollar, N. C. ** , , -^ *^>ft«^ 



u 
t( 
S 
u 
u 



3tt POMS 09 BILUI Or^fflGOPlNaS'iAlfD DBAPTS. 

FORMS or BILLS OF EXCHANGK, 
DRAFTS, NOTES, &c. 



77 



BIIiI#8 OP SXCHAXGE. 

Art* 900* A FoREiov BitL OF ExcHAiroB b a imtteo 
orror from a party in one country addressed to another party in a 
ditferent country, to pa^ a certain sum of money, at a roecified time. 

A Set of Exchangee is three copies of the same bill, all of the same 
tenor and. date, excepting^ the words, '^ first," '* second,'* ** third," 
by which they axe dmnguished from each otbfr* 

Exchange for i?6000. New York, October 1, 1847. 

Three months afier date, pay this our first of exchai^e (second 
and third of the same tenor and date not paid) to the order of brown. 
Brothers & Co.^ Fire Thousand Pounds sterling, value received, as 
adrised. Edward C<»jjn8 & Co. 

Mesara. Samuel Johns & Co., 9 



Merchants, Liverpool. 



Exchange for £5fm. New York, Odober 1, 1847. 

Three months after date, pay this our second of exdianee (first 
and third of the same tenor and date not paid) to the order of Brown, 
Brothers & Co.^ Five Thousand Pounds sterling, value received, as 
advised. Edward Collins Jk Co. 

Messrs. Samuel Johns & Co., > 



Merchants, Liverpool. 



Exchai^ for il^OOO. New York^ October 1, 1847. 

Three mMiths after date, pay this our third of exchange (first and 
second of the same tenor and date not paid) to the order of Brown, 
Brothers & Go., Five Thousand Pounds sterling, value received, as 
advised. Edward Colliks & Co. 

Messrs. Samuel Johns & Co., > 
Merchants, Liverpool. y 



FO&H8 OF DRAFTS. 

A Draft leao order drawn on some person, diieeting him to pay to 
- a third person, named in the draft, or to the order of said third per* 
son, a i^edfied sum of money, either at sight, or at the expiration of 
some specified time. n 

$175. Boston, September 1, 1847. 

At sight, pay to the order of James French, One Hundred and 
,8eventy-five Dollius, value received, and oblige 

Your (Dbedient Servant, 

WtULUJi Edwabds. 
Afeaora. James B. Eldiidge & Co.^^ 
M0rehai|t8y New 'YoTk. S 



mmSiOF PROMisacmT iforas. 

$350. Sakm, Sepiamber 1 , 1847. 

Tkirty dayv after date, pay to die order of William Brings, Three 
Hmdied and' Fifty Doltera, Talue reoeiTed, and ckarg^e m aame to 
the aeeonot of Tour Obedieni Servant, 

BnffJAiim BiLUNos. 
Meisra. J. K. Milla & Co., > 
Merdiants, Boston. > 



FORMS OF PROMISSORY VOTJBS* 

^ A pROMissoRT Note Is an engagement, in writinff , to nay a gifen 
sum of money at a specified time, to a peison named in tne note, or 
to his Older. 

Negatiabk Note, No, 1. 

$676. Boston^ SeptemUr 1, 1847. 

For Talne receiTed, I promise to pay William Andrews, or eider, 
Uto Hnndnd and Seventy-five Dollars, on demand, with interest. 

Framcis Patwsll. 



NegotiaUe N0te, iVb. 9. 

$930. BoOanjSepteaAer 4 flS^7. 

Six months after date, I promise to pay James French, or (»der. 
Three Hundred and Twenty Dellarsy- for yalue received. 

Francis Patwell. 



'. NegoUabie Note. No. 3. 

$600. Boston, September 10^ IQA7. 

For value received, we, jointly and sereially, pronuse to pay Henry 
Johnson, or orier. Five Hnodr^ Declare, in mnety days from date, 
vn^ inteiesc. . Francis Payweu, 

Richard PayweiiL. 



Note Payable at a Bank, 

$650. Boston, October 1, 1847. 

For value reeeived, I promise' to pay to the order of Beiuamin 
Dutton, Six Hundred and Fifty DoUasa, at the Merchants' Bank, 
in sixty days from date. Henry Paywkll. 



Note for Borrowed Money. 

$50. Boston, October 5, 1847. 

Borrowed and received of Thomas B. Wales, Fifty Dollars, whidi 
I promise to pay on demand, with interest. 

Richard Fatvteu..^ 



am FOOB Olf CMNDBUS AND^BBKIBVn. 



JFOMMB OF OJLDl^Ri AITJ^ IiflSO]filPT9« , 

Am OiBBR ii m wiittBii leqnevt to'pay aspedLSed 8Dii&«f indBi^^ 
« amoiint of meichaDdue, to the^penoniin wfabse fsTor tke oidflr ii 
diMTD, fln (the^pn^ntsfion of tbe order. 

Order for Money, 
Mr. Samuel Carter, , Sakm, Sepiember U lBi7. 

Please to pay Jelm R. Poor, or-order, Thirty DoUais, Taloe 
recehred, and charge the same to the account of 

$30l Tour Obedient Servant, " : - 

JOHM W. CarLXXON, 



Orierfor Goods. 

Boston, September 1, 1847. — Mr. E. Danl^ pleaae to deliTer to 
Mr. B. Bennett, Goods to the amount of Seventy-fiTe Dollars^ and 
charge &e' same to ^e ao6ouht of 

r^75. Your Gftit. Sevn. 

THOHAJiSHikW. 



Receipt for Money on AccamU. 

Boston, September 1, 1847. -^ BeceiyM of J. Oelby, One Hundred 
DoUan on aooonnt. Asa Riohahmon. 

two. 



Beoeiptfor Money on a Note, 

Boston, October 1, 1847. — ReeeiTed of J. Robinson, Seventy-fiye 
Dollars, which is endorsed en his note of January 1, 1847. 

$75. John Stvvsbs. 






y JUoeipt mfuttof all Asamnts, - .^. 

Boston, Ottdfer 1, 1847.— Received of B. Bennett A Go;, OM 
Hundred and Twenty Dollars, in full of dl accounts. 

$1S0. Charlbb Norris. 



Receipt for Meney received for Another P&son, 

AmIoH^ Osiober 1, 1647. — Rmived ef J. Wiiliains, Fifty Dpi 
lata, Cir aoeonnt of T. Newman. 

For T. Newman, 
$ 50. ' Cbarlis Johnson* 



, , Receipt for Rent, 

Boston, Oaober, if 1847. — Received of ^. Parley, Fifty Dollars, 
jn full for one quarter's Rent of Bou^e No, 158 Waahlngton S^r^, 
eodipf ,tjiis iiay. 

$50. " fT\iA»\kiL\j»st».\sA« 



' 
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